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1 INTRODUCTION

EVRAZ Oregon Steel (EOS) implemented a riverbank source control measure (SCM) under the
June 2000 Voluntary Cleanup Agreement (VCA) between EOS and the Oregon Department of
Environmental Quality (DEQ), and in accordance with the November 2014 riverbank SCM
Record of Decision (ROD). This monitoring and maintenance plan (plan) describes long-term
care of the EOS bank, upper beach, and berm following implementation of the riverbank SCM.
The total project length encompasses 1,986 lineal ft of shoreline. The SCM included bank
removal of soil/slag fill along 1,675 lineal ft of shoreline in sufficient quantity to achieve the
required design slope. Following bank soil removal, the surface was stabilized with geotextile
and crushed rock and protected with rock armor. Riverbank soil remaining beneath the
armored cap was sampled prior to armor placement. Polychlorinated biphenyl (PCB)
concentrations ranging from 1.6 to 5.8 mg/kg were detected in the bank soil remaining below
the rock armor. In general, upper beach soils exceeding a concentration of 0.1 mg/kg for total
PCBs were removed, and excavated beach areas were backfilled with well-graded river rock
and sand. In select locations, remaining soils exceeding 0.1 mg/kg at a final excavation depth of
3 ft were left in-place and covered with 3 ft of granular beach backfill. Total PCB concentrations
of remaining beach soil in these select areas ranges from 0.15 to 1.7 mg/kg.

Physical aspects of the riverbank SCM require long-term monitoring and maintenance,
including:

e The structural integrity of the reconstructed bank, berm, and upper beach. The bank,
berm, and beach must remain stable to protect areas with remaining PCB concentrations
from exposure and erosion. In addition to a routine inspection and maintenance
program, event-based inspections will be completed after floods or seismic events that
approach or exceed the design criteria.

e The native vegetation growth and survival. For vegetation monitoring, the inspections
assess density, survival, diversity, and coverage. Contingent actions are implemented as
listed in the Vegetation Monitoring Plan (Grette 2014).

Soil removed from the beach was managed in the mold basement and on the north side of the
east landfill. Soil excavated from the beach and placed in the mold basement had PCB
concentrations ranging from <0.028 mg/kg to 9.3 mg/kg and was covered with a 6-in. cap of
granular material. This plan includes inspection and maintenance or contingencies for
augmentation of the mold basement cap. Soil excavated from portions of the beach with lower
concentrations (PCB concentrations ranging from <0.020 mg/kg to 1.26 mg/kg) were placed on
the east landfill and will be subject to maintenance and monitoring associated with the east
landfill permit as described in Section 3.1.
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An Easement and Equitable Servitude (EES) has been prepared and will be kept on file with the
Multnomah County property deed. The EES addresses the long-term care to ensure the bank
stabilization cap continues to prevent migration of contaminated soil, and habitat areas remain
as habitat or are mitigated for if future reconstruction eliminates use as habitat.
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2 SUBSTRATE MONITORING AND MAINTENANCE OF THE
BERM, BANK, AND UPPER BEACH

Monitoring and maintenance of the berm, bank, and upper beach substrate will focus on the
stability of the reconstructed bank, the riverward face of the berm in the project area, and the
upper beach. Monitoring will assess stability and will determine the need for maintenance.
Maintenance will be required when the bank or identified portions of the beach are
compromised sufficiently such that soils beneath the rock armor cap could be exposed and
eroded.

2.1 MONITORING SCHEDULE

Berm, bank, and upper beach inspections will be conducted to visually assess the condition of
the bank rock armor and the reconstructed berm above the rock armor. Inspections will be
completed:

e Semi-annually for Years 1 and 2
e Annually for Years 3,45, 7, and 10

¢  When water recedes after the Willamette River rises above flood stage (currently 18 ft
National Geodetic Vertical Datum of 1929 [NGVD29] at the Morrison Bridge gauge
location)

e After a seismic event that approaches or exceeds the seismic design criteria of a peak
acceleration of 0.19 g (‘g’ is the acceleration of gravity). For monitoring purposes, this
will be considered a seismic event with a magnitude of 6.0 or larger that originates in the
Portland area or after a magnitude 7.0 or greater subduction zone event.

The monitoring schedule is summarized on Table 1.

At Year 10, the performance and stability of the bank will be evaluated'. The riverward side of
the berm, the rock armor cap, and upper beach/north alcove areas with monitoring stakes will
be evaluated for the presence or absence of significant disturbance. If the riverbank action is
performing sufficiently, periodic inspection and reporting will be eliminated. Inspections will
continue as needed after floods, earthquakes, or any observations that suggest berm, bank, and
upper beach instability. The riverbank stabilization must remain intact in perpetuity per the
EES.

1 If monitoring prior to year 10 suggests the stability of the bank is sufficient, EOS may request a reduced monitoring
frequency prior to year 10.
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2.2 BERM AND BANK

Monitoring of the berm and bank (to the base of the rock armor) will be conducted by walking
the entire length of the project area. General berm and bank conditions will be noted, including
any areas where sloughing, erosion, or geotextile indicator fabric are observed during
inspections. The blank inspection form in Appendix A will be filled out. Photographs will be
taken at pre-determined locations for inspections through Year 10 as noted in Section 2.4, and
any location where bank or berm disturbances are observed. The southern riverbank removal
area will be considered separately from the main stabilization area as this area was a removal
action (rather than a stabilization) and slumping does not pose similar levels of risk.

Documentation will be submitted to the EOS Energy and Environment Department. If
substantial disturbance or evidence of slumping is noted, EOS will have a registered Oregon
professional engineer with applicable knowledge/experience (Engineer) review riverbank
conditions and the need for maintenance or contingency measures. EOS, in cooperation with the
Engineer, will coordinate any maintenance or contingency measures necessary to protect the
stability of the rock armor layer on the bank and the berm. Maintenance and contingency
measures will be documented and kept on file with inspection reports as noted in Section 2.5.

As indicated above, inspections of the berm and bank will also be conducted after the river rises
above flood stage (18 ft NGVD29 at the Morrison Bridge), or after a seismic event that
approaches or exceeds the design criteria which is a peak ground acceleration (PGA) of 0.19 g.
For reference, the seismic design report is included as Appendix B to this plan. The riverbank
may be subject to the design PGA from a number of different seismic events. Shallow crustal,
interslab, and deep subduction zone earthquakes of different magnitudes and at different
locations can produce the design level PGA at the riverbank area. It may take some time after
an earthquake event to determine the actual PGA at the riverbank area that resulted from a
particular event. With this in mind, this plan sets seismic events that may cause the design level
PGA at the site as events that will require inspections. Inspections will be completed as soon as
practical after a seismic event with a magnitude of 6.0 or larger that is listed as originating in the
Portland area (typically a shallower event) or after a magnitude 7.0 or greater subduction zone
event (typically an offshore event). Monitoring will follow the same procedures as the routine
berm and bank inspections discussed above. Documentation will be submitted to the EOS
Energy and Environment Department and any evidence of sloughing or failure will be
reviewed by EOS and the Engineer. EOS will coordinate with the Engineer to complete
appropriate maintenance or contingency measures necessary to protect the stability of the rock
armor layer on the bank and the berm. Contingency measures will be documented and kept on
tile with inspection reports.
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2.3 UPPER BEACH

The upper beach includes areas between 9.6 ft NGVD29 and the base of the riverbank rock
armor. The elevation of the base of the riverbank rock armor is approximately 15 ft NGVD29
for the majority of the project length and increases to 25 ft NGVD29 in the north alcove. The
entire length of the upper beach and north alcove will be visually inspected on the schedule
noted above and on Table 1 to assess for scour or erosion of imported beach material. The blank
inspection form provided in Appendix A will be filled out. Sorting and redistribution of beach
substrate, including limited scour and erosion, are expected and will not be considered a cause
for maintenance or contingent measures.

In three select locations where total PCB concentrations in soil exceed 0.10 mg/kg at depth of 3 ft
below post-construction surface grade, white rebar marker stakes have been embedded below
the final surface grade to monitor for scour (Figures 1 and 2). The top of each stake is
embedded approximately 2 ft below the final post-construction beach grade, and 1 ft above the
final excavation grade. Two of the upper beach areas with marker stakes are located in the north
alcove between stations 4+00 and 5+25, and the third area is located in the upper beach north of
the dock between stations 14+60 and 15+75. Identification stakes have been installed on the
mill side of the berm east of the embedded beach marker stakes to assist inspectors with
identifying the approximate location of the beach marker stakes. In the event that scour of the
upper beach exposes the top 3 in. of any marker stakes, the locations will be documented in the
substrate inspection form, the Engineer will be notified, and maintenance will be completed;
likely, beach backfill will be placed to re-fill these areas? up to the approximate elevation shown
in the as-built drawings (Appendix C).

If areas of excessive scour are observed on other portions of the upper beach or north alcove
(areas where the total PCB concentrations in underlying soil were greater than 0.10 mg/kg as
shown on Figures 1 and 2), they will be recorded and photographed. In the unlikely event that
scour exposes the ground surface underneath the imported beach fill, the Engineer will be
notified to determine if backfilling of these exposed areas is necessary to maintain stability of
the rock armor. If necessary, backfill will be replaced? to the approximate elevation shown in
the as-built drawings (Appendix C).

2.4 PHOTO DOCUMENTATION

Ten photograph points have been established to document changes in upper beach substrate
over the monitoring period. Photograph points are depicted on Figures 1 and 2 and each
location has been recorded with a global positioning system (GPS). Four additional locations

2 For areas below ordinary high water, placement of beach material to an elevation specified in the design drawings
will occur during an in-water work window, and the U.S. Army Corps of Engineers (USACE) and the Oregon
Department of State Lands (DSL) will be notified.
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will be photographed of the bank at the approximate locations shown on Figures 1 and 2,
including three locations on the bank within the main project area and one location on the bank
in the southern riverbank removal area. Photo points are permanently marked in the field with
marker stakes (i.e., painted rebar) located at the base of the rock armor slope. At least four
photographs will be taken from each photo point to document bank conditions surrounding
each photo point. Berm conditions will be documented through vegetation photo
documentation.

2.5 REPORTING

A bank, berm, and upper beach substrate inspection report will be generated following
inspections and will be maintained on file at the EOS Energy and Environment Department. At
a minimum, these reports will include a completed inspection form and associated
photographs, and will document any observed sloughing, erosion, or observations of geotextile
indicator fabric. Measures to address sloughing, erosion or other material movement and
associated reporting will be reviewed and approved by an Engineer.
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3 NATIVE VEGETATION MONITORING AND MAINTENANCE

As part of the riverbank SCM, 1.74 acres of native riparian trees and shrubs have been planted
above +28.5 ft NGVD29 on the bank and berm areas. In addition, 0.73 acre of native trees and
shrubs have been planted on the upper beach between +15 and +12 ft NGVD29 and up to +25 ft
NGVD?29 in the north alcove. To ensure the establishment and continued development of these
habitats, EOS will conduct monitoring of the vegetation and replacement of vegetation, as
necessary, to meet the survival and density requirements outlined in this plan. This native
vegetation monitoring and maintenance plan is adapted from the Native Vegetation Monitoring
Plan prepared for this SCM by Grette Associates in June 2014 (Grette 2014).

3.1 MONITORING SCHEDULE

Monitoring will occur annually, in Years 1 through 5, and in Years 7 and 10, as indicated on
Table 1.

Survival will be evaluated at Year 10 and, provided growth is sufficient, the area will be
maintained as habitat in perpetuity per the EES.

3.2 VEGETATION MONITORING

3.2.1 Riparian Vegetation Monitoring Methods

Monitoring of the riparian vegetation during the 10-year period following the completion of
construction will include a determination of plant density, percent survival, species diversity,
percent coverage of planted species, and percent coverage of invasive species. Upland/riparian
vegetation monitoring will be conducted in mid-summer, between July 1 and August 15 of each
monitoring year. The blank monitoring form included in Appendix A will be completed.

The condition of vegetation at the riverbank will be evaluated by monitoring selected plots
along seven transects of the riverbank. The seven transects established for the 10-year
monitoring period are shown on Figures 1 and 2. Transects are spaced approximately 260 ft
apart and oriented perpendicular to the river, from the inland extent of the berm planting area
riverward/down to the lower end of the beach planting area (no data will be collected on the
rock armor section between +15 or +25 and +28.5 NGVD29). Each transect is identified with
permanent orange-painted rebar identifier stakes driven to approximately 1.0 ft above ground
surface. Two orange rebar marker stakes are located on each transect, one on the inland extent
of the berm planting area and the second at the base of the rock armor on the upper beach and
north alcove. In addition to the orange rebar identifier stakes, permanent monitoring location
stakes (orange-colored snow stakes) are located on the berm, upper beach, and north alcove at
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15-ft intervals between the inland end/top and bottom of each transect. The bottom of each
transect on the upper beach ranges from 10 ft to 13 ft NGVD29. Transect location information is
provided in Table 2. There are no stakes located within the rock armor section. A 10- by 10-ft
area (monitoring plot) will be evaluated around each stake.

In Years 1 through 4, monitoring plots on each transect will be evaluated to assess density and
percent survival of native trees and shrubs, percent cover of native herbaceous species, and the
presence of noxious weeds/invasive species. Data to be collected and recorded on the
monitoring form will include number of native trees and shrubs within the sampling plot,
number of species per sampling plot, percent cover of native herbaceous species, and percent
cover of noxious/invasive herbaceous species and shrubs. Density will be calculated as number
of living trees and shrubs on each 10- by 10-ft monitoring plot. Percent survival will be
calculated by counting the number of trees and shrubs in each monitoring plot at the time of
planting (as-built count), then for each plot comparing each monitoring year’s count to the as-
built count. An average percent survival of all monitoring plots will constitute the site’s percent
survival. Data will be compared to the performance standards described in Section 2.3 to
determine if maintenance or contingency measures are required.

In Years 5, 7, and 10, density data will not be collected, and collection of percent cover data for
tree and shrub species will begin. Evaluation of percent survival of native trees and shrubs,
cover of herbaceous species, and the presence of noxious weeds/invasive species in the 10- by
10-ft monitoring plots will continue. Percent cover for shrub species will also be evaluated
using the 10- by 10-ft monitoring plots. For tree species percent cover, a 30-ft-diameter plot will
be used. One plot will be located every 45 ft along each transect, starting at least 15 ft in from
the inland end of the transect to ensure the whole plot is located within the planting area
(Figures 4 through 7). Monitoring plot spacing is consistent with National Oceanic and
Atmospheric Administration (NOAA) protocols for vegetation monitoring in the Lower
Columbia River and estuary (NOAA 2009). This is a reduction in plot size and frequency from
the 2014 vegetation monitoring plan (Grette 2014) to ensure no overlap between the plots.

In addition to evaluating the monitoring plots, the percent coverage of invasive species that are
problematic to the area (e.g., reed canary grass, Himalayan blackberry, Scot’s broom) will be
noted within the riparian planting area as a whole and within the 10-ft buffer around the
landward side of the riparian planting area and above ordinary high water (OHW), 16.6 ft
NGVD29. The inspector will note if the percentage of invasive species that are problematic to
the area exceed 10 percent aerial cover in any portion of the Riparian Zone planting area or
within the 10-ft buffer.

3.2.2 Vegetative Photograph Points

Vegetation will be documented with photographs at each of the 10- by 10-ft monitoring plots
shown on Figures 1 and 2. The monitoring plots/photograph points are marked with permanent
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orange-colored snow stakes. Two photographs will be taken at each of the monitoring plots.
The top and bottom of each of the seven transects are surveyed and these coordinates are
provided in Table 2.

3.3 PERFORMANCE STANDARDS

The monitoring results will be compared to the performance standards, maintenance actions
will be completed, and contingency actions will be considered. Performance standards
establish long-term native vegetation growth and survival criteria, as indicated below and
summarized on Table 3.

Years 1 through 4:

1. There shall be 75% survival of all planted trees and shrubs.

2. Density of shrubs and trees will be at least 1,500 shrubs/trees per acre in both planting
areas. During the first 4 years, trees and shrubs will be excluded from percent cover.
Density of trees and shrubs will not be monitored after Year 4.

3. Atleast 60% cover of native herbaceous species.
4. No more than 10% cover noxious/invasive herbaceous species.

5. No more than 10% cover noxious/invasive shrub species.
Years 5 and 7:

There shall be 75% survival of all planted trees and shrubs.
At least 50% cover of trees in overstory.

At least 30% cover of native herbaceous species.

At least 50% cover of native shrubs.

No more than 10% noxious/invasive herbaceous species.

SRR N A e

No more than 5% noxious/invasive shrub species.
Year 10:

1. There shall be 75% survival of all planted trees and shrubs and

a. There shall be a minimum of 1.31 acres of riparian tree/shrub plantings above
+28.5 ft NGVD29 (equivalent to 75% survival).

b. There shall be a minimum of 0.55 acre of planting area below +15 ft NGVD29 in
the main upper beach planting area and below +25 in the north alcove area
(equivalent to 75% survival).

Integral Consulting Inc. 3-3



Riverbank SCM Monitoring and Maintenance Plan

EVRAZ Oregon Steel May 27, 2016
2. Atleast 80% cover for tree species in overstory.
3. Atleast 20% cover for native herbaceous species.
4. Atleast 70% cover for native shrub species.
5. No more than 5% cover for non-native herbaceous species and shrubs.

3.4 MAINTENANCE ACTIVITIES

If inspections indicate noxious weeds and other exotic plants (e.g., reed canary grass,
Himalayan blackberry, Scot’s broom) that exceed an estimated 10 percent areal cover, these
plants will be removed from the planting areas as well as within a 10-ft non-native plant
clearance area around the Riparian Zone planting area. Noxious vegetation to be removed from
within the planting areas would be removed by non-chemical means. Approved herbicides in
compliance with the Portland Parks Integrated Pest Management Policy for waterways may
only be used within the 10-ft non-native plant clearance area located on the top or landward
side of the Riparian Zone planting area and above OHW (Figures 1 and 2). The following best
management practices will be implemented during herbicide application to ensure that no
herbicides enter the river:

e Herbicide use will be limited to periods of low water, either in the spring prior to high
flows or in the later summer after high flows.

e Herbicides will not be applied in windy conditions to limit the potential for overspray to
be blown into unintended areas.

e Herbicides will not be applied during precipitation, or when precipitation is forecast, to
limit the potential for herbicides to enter the river via runoff.

During Year 1, if survival of planted trees and shrubs does not meet performance criteria, trees
or shrubs will be replanted to exceed criteria without developing and submitting a contingency
plan as identified in Section 3.6.

3.5 REPORTING

Vegetation monitoring reports will be submitted to DEQ, USACE, and DSL by December 15 of
each monitoring year (Years 1 through 5, 7, and 10). The monitoring reports will document the
monitoring activities that were performed, the results of the monitoring with a comparison to
the performance standards, and changes that have occurred within the planting areas. Also, the
monitoring reports will either document maintenance completed or provide recommendations
for improvements and/or corrective measures for any problems noted during the monitoring
visits per the contingency plan in Section 3.6.
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3.6 CONTINGENCY PLAN

This contingency plan provides a strategy to address unforeseen changes in site conditions or
other components of the planting areas, as well as a framework for taking action if the planting
areas fail to meet performance standards. Careful attention to maintenance is essential to meet
standards and to minimize the potential for failure. Should any portion of the planting areas
fail to meet the success criteria, a contingency plan will be developed and implemented with
USACE and DSL approval. Such plans are prepared on a case-by-case basis to reflect the failed
enhancement characteristics. The contingency plan would include the following steps:

1. Identify potential contingency actions based on an analysis of the cause of the shortfall

2. Initiate contingency planning procedures, consisting of:

a. A problem recognition process to determine if there is a problem and if so, the
nature and extent of the problem

b. A contingency planning and response process to develop and implement
contingency actions as necessary, depending on the results of the monitoring
program and problem recognition step.

Any selected contingency action would vary depending on whether physical or biological
processes are responsible for non-attainment of performance standards and the level of
shortfall. If the project fails one or more performance standards, but the permitting agencies
agree the shortfall is minor, additional monitoring prior to undertaking more intense corrective
actions may be proposed. If additional monitoring indicates that more intense corrective
actions may be implemented, contingency actions may include, but are not limited to:

1. Using some or all of the approximately 8.1 Discounted Service Acre-Year net positive
credits created by the project toward addressing shortfalls
2. Replacing, as necessary, plants lost to vandalism, drought, or disease

3. Replacing any plant species with a 20% or greater mortality rate after two growing
seasons with the same species or species approved by DSL

4. Continue irrigating the planting areas only as necessary during dry weather if plants
appear to be too dry

5. Removing all trash or undesirable debris from the buffer areas as necessary.

Integral Consulting Inc. 3-5



Riverbank SCM Monitoring and Maintenance Plan
EVRAZ Oregon Steel May 27, 2016

4 ONSITE SOIL MANAGEMENT AREAS MONITORING AND
MAINTENANCE

The two onsite soil management areas include a narrow strip of unused land on the north side
of the east landfill, and a concrete-lined, unused basement in the former melt shop (mold
basement). Excavated berm and beach soils meeting site-specific upland surface and subsurface
soil management screening criteria for PCBs were placed at each of these locations as described
in the Upland Soil Management Plan (Attachment C of the Construction Completion Report).
The upper beach and berm soil placed in the onsite soil management areas are shown on Figure
3. EOS will implement monitoring and maintenance for each of these soil management areas, as
described below.

4.1 EAST LANDFILL

Excavated berm and beach soils meeting site-specific upland surface and subsurface soil
management screening criteria for PCBs were transported to the north side of the east landfill
and managed onsite (Table 4). Approximately 4,700 cubic yards of beach soils were placed
along the north side of the east landfill in 18-in. lifts and compacted to a non-yielding surface.
A geotextile indicator fabric was placed on top of the compacted beach material.
Approximately 1,600 cubic yards of berm soil meeting upland surface management screening
criteria was placed over the indicator fabric in a 1-ft-thick layer to cap the beach material and
serve as a medium for grass growth. Following placement of all excavated berm material,
additional capping/growing medium was needed to cover approximately one-third of the
compacted beach material and geotextile. Jute matting was placed over the soil cap and
hydroseeded to stabilize the newly placed fill (Integral and Crete 2016).

DEQ approved placement of this soil on the side of a DEQ-permitted landfill. Management and
monitoring of the soil placed on the landfill will be conducted in conjunction with, and in
accordance with, the conditions set forth in solid waste letter authorization permit no. 1326,
dated September 23, 2005. This includes quarterly surface visual inspections after the first year
of construction, and annual inspections thereafter (Table 1). Inspections for the first four
quarters will be documented on the onsite soil management log form provided in Appendix A
and maintained on file at the EOS Energy and Environment Department. Subsequent annual
inspections will be included in the overall landfill inspection requirements.

4.2 MOLD BASEMENT

Excavated beach soils meeting site-specific upland subsurface soil management screening
criteria for PCBs were transported to the mold basement and managed onsite (Table 5).
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Approximately 3,700 cubic yards of excavated beach material from the upper beach and from
the excavation for construction of the toe of the rock armor was placed and compacted in the
mold basement. Beach fill was placed and compacted in lifts in the mold basement within
approximately 8 in. of surrounding surface grade. A geotextile indicator fabric was placed on
top of the compacted soil, and 6 in. of imported crushed rock was placed and compacted on top
of the indicator fabric (Integral and Crete 2016).

Annual inspections will be conducted to confirm the 6-in. crushed rock remains intact and the
indicator fabric is not exposed (Table 1). EOS may request DEQ concurrence to decrease in
inspection frequency based on proven performance of the gravel cover or replacement of the
gravel cover with a more permanent treatment. Inspections will be documented on the onsite
soil management log form provided in Appendix A. Should the indicator geotextile fabric be
exposed or the gravel be less than 3 in. thick, additional gravel will be placed to amend the area.
Should EOS elect to amend the gravel surface with concrete or asphalt without removing the
existing gravel cover, DEQ will be notified. In the event EOS reconfigures the mold basement
in a way that removes portions of the managed soil or existing gravel cover, EOS will provide
DEQ with a plan for soil handling and capping prior to completing construction.

Integral Consulting Inc. 4-2



Riverbank SCM Monitoring and Maintenance Plan
EVRAZ Oregon Steel May 27, 2016
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Riverbank SCM Monitoring and Maintenance Plan

EVRAZ Oregon Steel May 27, 2016
Table 1. Riverbank Inspection and Monitoring Schedule
Monitoring Year 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Vegetation Monitoring Annual Annual Annual Annual Annual None Annual None None Annual
Upper Beach Substrate Semi-Annual Semi-Annual Annual Annual Annual None Annual None None Annual
Monitoring
Berm and Bank Inspection Semi-Annual Semi-Annual Annual Annual Annual Annual Annual Annual Annual Annual
East Landfill Quarterly Annual* Annual Annual* Annual Annual* Annual Annual* Annual Annual*
Mold Basement Annual Annual Annual Annual Annual Annual Annual Annual Annual Annual

! East Landfill inspections will be completed under Solid Waste Letter Authorization Permit No. 1326

Integral Consulting Inc.
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Riverbank SCM Monitoring and Maintenance Plan
EVRAZ Oregon Steel

Table 2. Vegetation, Upper Beach Substrate, and Bank Monitoring Locations

May 27, 2016

Location Coordinates Elevation
Plot/Stake 1D Type X Y ft NGVD 29
Upper Beach Substrate Monitoring Locations?
S1 Permanent Monitoring Plot - Beach 1415923.335 724625.093 13.18
S2 Additional Beach Monitoring Plot 1415869.598 724511.033 13.11
S3 Permanent Monitoring Plot - Beach 1415812.315 724380.037 10.14
S4 Permanent Monitoring Plot - Beach 1415709.327 724148.777 11.59
S5 Additional Beach Monitoring Plot 1415659.129 724048.017 11.58
S6 Permanent Monitoring Plot - Beach 1415607.685 723926.247 10.19
S7 Permanent Monitoring Plot - Beach 1415501.053 723671.633 11.57
S8 Permanent Monitoring Plot - Beach 1415434.861 723439.055 11.85
S9 Additional Beach Monitoring Plot 1415432.589 723402.709 12.77
S10 Additional Beach Monitoring Plot 1415398.011 723276.823 14.52
Upper Beach Substrate Embedded Monitoring Stake
MS-1 Beach Substrate Monitoring Stake 1415938.264 724599.5775 18.62
MS-2 Beach Substrate Monitoring Stake 1415928.855 724587.9482 18.11
MS-3 Beach Substrate Monitoring Stake 1415920.061 724577.0818 17.39
MS-4 Beach Substrate Monitoring Stake 1415973.636 724608.5765 23.07
MS-5 Beach Substrate Monitoring Stake 1415967.963 724588.855 24.72
MS-6 Beach Substrate Monitoring Stake 1415944.057 724570.0215 22.89
MS-7 Beach Substrate Monitoring Stake 1415490.49 723652.5367 12.78
MS-8 Beach Substrate Monitoring Stake 1415479.323 723628.4475 12.24
MS-9 Beach Substrate Monitoring Stake 1415467.396 723602.6175 12.23
Upper Beach Substrate Monitoring Stake Location Identifiers
ID-1 Berm Reference Location 1416003.508 724544.5925 40.58
ID-2 Berm Reference Location 1415527.381 723611.9356 38.57

Integral Consulting Inc.
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Riverbank SCM Monitoring and Maintenance Plan
EVRAZ Oregon Steel

Table 2. Vegetation, Upper Beach Substrate, and Bank Monitoring Locations

May 27, 2016

Location Coordinates Elevation
Plot/Stake 1D Type X Y ft NGVD 29
Vegetation Monitoring Transect Start Locations
Tl Transect Start Location - Berm 1416030.193 724561.916 36.04
T2 Transect Start Location - Berm 1415926.898 724332.269 35.6
T3 Transect Start Location - Berm 1415765.396 724125.008 37.64
T4 Transect Start Location - Berm 1415654.892 723908.674 33.6
TS5 Transect Start Location - Berm 1415567.581 723643.593 39.1
T6 Transect Start Location - Berm 1415496.117 723423.124 39
T7 Transect Start Location - Berm 1415417.075 722965.372 28.92
Bank Photo Documentation Location
Bl Photo Documentation Location - Bank 1415767.518 724255.7244 10.92
B2 Photo Documentation Location - Bank 1415574.392 723822.1678 12.98
B3 Photo Documentation Location - Bank 1415420.606 723334.496 12.92
B4 Photo Documentation Location - Bank 1415381.947 722965.5444 18.93
Notes:

Location coordinates provided in Oregon State Plane North, NAD27 (ft)
#Monitoring locations S1, S3, S4, S6, and S7 also represent the upper beach end of the vegetation monitoring transects.

Integral Consulting Inc.
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Riverbank SCM Monitoring and Maintenance Plan
EVRAZ Oregon Steel

May 27, 2016
Table 3. Vegetation Performance Standards

Monitoring Year 2016 2017 2018 2019 2020 2022 2025

Percent tree and shrub survival 75% 75% 75% 75% 75% 75% 75%

Tree and shrub density (per acre) = 1,500 = 1,500 = 1,500 = 1,500 -- -- --

Percent cover, herbaceous = 60% = 60% 2 60% = 60% = 30% = 30% = 20%

Percent cover, shrub - -- -- -- 2 50% = 50% =70%

Percent cover, tree - - - - > 50% = 50% > 80%

Percent cover, noxious/invasive herbaceous <10% <10% <10% <10% <10% <10% <5%

Percent cover, noxious/invasive shrub <10% <10% <10% <10% <5% <5% <5%

Integral Consulting Inc.

Page10of1



Riverbank SCM Monitoring and Maintenance Plan

EVRAZ Oregon Steel May 27, 2016
Table 4. Soil Concentrations in East Landfill Soil Management Area
PCBs (in mg/kg) Metals (in mg/kg)
Total PCBs Arsenic  Cadmium Chromium  Copper Lead Manganese Zinc
Subsurface Soil Reuse Criteria: 8.8 13 150 460,000 12,000 800 14,609 NA
Surface Soil Reuse Criteria: 0.85 8.8 150 460,000 12,000 800 14,609 NA
Total PCBs Reuse Criteria
Stationing Fill Unit (mg/kg) Exceedance
2450 - 6+25 Beach <0.099 2.6 0.11 32.9 28.3 6.39 660 60.5 None
2+50 - 6+25 Beach <0.099 3 0.1 30.7 27.8 471 578 66.3 None
2+50 - 6+25 Beach 0.06 NA NA NA NA NA 3,540 NA None
2+50 - 6+25 Beach <0.10 1.1 0.12 5 6 3.25 137 38 None
2+50 - 6+25 Beach 1.43 2.3 0.81 69.6 29 60.5 1,650 268 Surface
2+50 - 6+25 Beach 0.10 2.2 0.22 12 12.8 9.61 805 84 None
2+50 - 6+25 Beach 0.21 1.4 0.14 104 8 4.73 201 46.4 None
2+50 - 6+25 Beach 0.13 1.6 0.24 18.8 16.4 13.9 230 99.5 None
2+50 - 6+25 Beach 0.47 3 0.54 99.5 36.8 41.1 2,540 189 None
2+50 - 6+25 Beach 0.81 4.6 <1 640 102 <20.8 NA 116 None
9+50-10+50 Beach 0.05 NA NA NA NA NA 843 30.3 None
9+50-10+50 Beach <0.098 1 0.1 5.2 5.2 2.4 147 32 None
9+50-10+50 Beach 0.57 3.3 0.21 93.1 20.4 7.95 2,690 56.9 None
11+40-12+50 Beach 0.44 NA NA NA NA NA NA NA None
11+40-12+50 Beach 0.88 2.6 0.52 75.7 144 25 1,220 744 Surface
11+40-12+50 Beach 0.19 132 2.1 223 103 103 NA 823 Subsurface
15+50-19+15 Beach 0.02 NA NA NA NA NA 268 NA None
15+50-19+15 Beach <0.087 1.8 0.14 7.8 16.6 4.52 370 45.7 None
15+50-19+15 Beach 0.78 2.2 0.36 86.4 22.1 22.2 1,760 128 None
15+50-19+15 Beach 0.26 2 0.33 28.2 27.4 20.3 629 125 None
15+50-19+15 Beach <0.098 25 0.14 7.7 9.84 5.59 718 47.8 None
15+50-19+15 Beach 0.029 9.1 0.53 46.5 20.9 12.5 19,600 76.3 Subsurface
15+50-19+15 Beach <0.099 7.7 0.43 58.4 26.9 9.55 21,700 67.3 Subsurface
15+50-19+15 Beach 0.193 2.2 0.14 24.1 14.6 9.09 999 65.4 None
15+50-19+15 Beach 0.43 NA NA 321 NA NA 34,000 NA Subsurface
11+40-12+50 Beach <0.027 2.57 0.21 209 31.3 18.7 2,890 88.3 None
11+40-12+50 Beach 0.006 3.73 0.172 18.7 18 7.69 396 67.8 None
11+40-12+50 Beach 0.012 3.81 0.204 23.3 19.2 8.64 519 69.7 None
2+50 - 6+25 Northern alcove <0.021 4.22 0.126 30 29.3 7.25 515 58.2 None
2+50 - 6+25 Northern alcove <0.032 4.98 0.085 31.7 35.2 5.7 678 59.5 None
2+50 - 6+25 Northern alcove 0.49 5.27 0.412 59.6 31.9 17.9 989 108 None
2+50 - 6+25 Northern alcove 0.043 3.13 0.167 17.5 16.5 5.94 732 53.5 None
2+50 - 6+25 Northern alcove <0.028 4.43 0.1 29.2 23.5 7.35 569 56.7 None
2450 - 6+25 Northern alcove 0.034 1.95 0.16 11.6 9.92 5.21 221 50.9 None

Integral Consulting Inc. Page 1 of2



Riverbank SCM Monitoring and Maintenance Plan

EVRAZ Oregon Steel

Table 4. Soil Concentrations in East Landfill Soil Management Area

May 27, 2016

PCBs (in mg/kg)

Metals (in mg/kg)

Total PCBs Arsenic  Cadmium Chromium  Copper Lead Manganese Zinc
Subsurface Soil Reuse Criteria: 8.8 13 150 460,000 12,000 800 14,609 NA
Surface Soil Reuse Criteria: 0.85 8.8 150 460,000 12,000 800 14,609 NA
Total PCBs Reuse Criteria
Stationing Fill Unit (mg/kg) Exceedance
2+50 - 6+25 Northern alcove 0.61 4.17 1.64 62.9 31.1 136 1,340 400 None
2450 - 6+25 Northern alcove 0.12 2.37 0.515 78.5 17 47.8 912 177 None
2+50 - 6+25 Northern alcove 0.050 2.83 0.263 22.8 14 12 381 79.7 None
8+10-15+50 Berm <0.021 NA NA NA NA NA NA NA None
8+10-15+50 Berm 0.12 452 0.399 95.9 29.3 13.2 1,060 87.7 None
8+10-15+50 Berm 0.21 4.54 0.346 171 36.3 13.6 1,790 94.6 None
8+10-15+50 Berm <0.021 NA NA NA NA NA NA NA None
8+10-15+50 Berm 1.3 NA NA NA NA NA NA NA Surface
16+15-18+90 Berm 0.12 9.49 1.06 335 130 10.3 3,090 76.3 Surface
16+15-18+90 Berm <0.020 NA NA NA NA NA NA NA None
16+15-18+90 Berm 0.074 4.45 0.254 89.7 21.8 8.98 845 76.1 None
2+65 - 6+25 Toe 0.080 2.95 0.281 <11.6 7.95 18.9 218 107 None
2+65 - 6+25 Toe 0.16 2.71 <0.112 <9.5 8.48 5.14 202 51 None
15+50-19+15 Toe 0.042 5.54 <0.135 <9.5 18.6 5.6 334 52.1 None
15+50-19+15 Toe 0.35 5.51 1.26 515 39.2 62 14,500 306 None
15+50-19+15 Toe <0.020 NA NA NA NA NA NA NA None
Notes:
NA = not applicable
PCB = polychlorinated biphenyl
Integral Consulting Inc. Page 2 of 2



Riverbank SCM Monitoring and Maintenance Plan

EVRAZ Oregon Steel

Table 5. Soil Concentrations in Mold Basement Soil Management Area

May 27, 2016

PCBs (in mg/kg)

Metals (in mg/kg)

Total PCBs Arsenic  Cadmium Chromium  Copper Lead Manganese Zinc
Subsurface Soil Reuse Criteria: 8.8 13 150 460,000 12,000 800 14,609 NA
Surface Soil Reuse Criteria: 0.85 8.8 150 460,000 12,000 800 14,609 NA
Total PCBs Reuse Criteria
Stationing Fill Unit (mgl/kg) Exceedance
6+25-9+50 Beach 4.30 4.4 2.28 1,530 34.6 197 14,000 805 Surface
6+25-9+50 Beach 4.60 4.4 2.43 194 51.7 237 6,460 509 Surface
6+25-9+50 Beach 0.12 2.1 0.32 37.2 12 12 3,680 96 None
6+25-9+50 Beach 0.17 20.1 0.47 16.4 31.3 29 5,140 122 Subsurface
11+40-12+50 Beach <0.20 1.8 <1l.1 13.1 11.1 <21 NA 43.1 None
11+40-12+50 Beach 0.55 6.6 <1l.1 252 145 166 NA 209 None
12+50-15+50 Beach 0.01 NA NA NA NA 4.86 NA 61.2 None
12+50-15+50 Beach 0.06 1.4 0.24 7.5 10 15.7 241 75.7 None
12+50-15+50 Beach 3.30 NA NA NA NA 185 NA 773 Surface
12+50-15+50 Beach 0.03 NA NA NA NA NA NA NA None
12+50-15+50 Beach 0.22 1.1 0.18 7.7 5.1 4.43 196 53.4 None
12+50-15+50 Beach 9.30 NA NA NA NA NA NA NA Subsurface
6+25-9+50 Beach 0.87 10.6 1 148 56 48 1,830 184 Surface
6+25-9+50 Beach <0.028 2.68 0.093 31.2 28 6.63 289 57.2 None
6+25-9+50 Beach 0.97 4.73 0.39 49.7 27.8 24.4 1,130 127 Surface
6+25-9+50 Beach 0.561 5.14 0.425 74.8 31.1 25.5 1260 149 None
6+25-9+50 Beach <0.021 5.43 0.238 31.3 34.9 20 460 86.3 None
6+25-9+50 Beach 0.175 5.21 0.21 335 33.6 14 451 84.7 None
6+25-9+50 Beach <0.028 10.8 0.48 24.3 37 31.6 650 139 Surface
6+25-9+50 Beach 1.8 2.0 1.5 229 385 109 NA 698 Surface
6+25-9+50 Beach 9.3 2.8 <1.1 277 54.4 108 NA 479 Subsurface
6+25-9+50 Beach 2.8 6.8 <1 252 36.0 67.5 NA 345 Surface
6+25-9+50 Northern alcove 0.77 4.67 0.49 159 35.9 26.8 1,750 15 None
6+25-9+50 Northern alcove 0.46 5.37 0.43 55 31.6 18.8 917 104 None
6+25-9+50 Toe 0.072 1.87 <0.216 <13.9 7.91 12.8 293 79 None
12+50-15+50 Toe <0.020 2.28 <0.149 <9.1 7.39 3.9 148 46.8 None

Notes:
NA = not applicable

PCB = polychlorinated biphenyl

Integral Consulting Inc.

Page10of1
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EVRAZ RIVERBANK SOURCE CONTROL MEASURES
INSPECTION & MAINTENANCE LOG

Property Address:

Inspection Date:
Inspected By:

Inspection Type:

Evraz Oregon Steel Mill
14400 N Rivergate Blvd
Portland, OR 972102

Inspection Time:

Routine

Post Maintenance Follow-up

Rainfall Information

Date/Time of Last Rainfall:

Rainfall Data Source:

Rainfall Total:
Yes or
SCM Element Problem No? Corrective Action Photo No.

Standing water
Clogged or Damaged Irrigation
Lines
Gullies

Berm -
Erosion

Slope Slippage

Safety hazards

Page 1 of 2




STORMWATER SOURCE CONTROL MEASURES
INSPECTION & MAINTENANCE LOG (cont.)

SCM Element Problem Ylslzgr Corrective Action Photo No.
Rock Armor Sloughing
Exposed Geotextile Fabric
Gullies
Bank Erosion

Slope Slippage

Safety hazards

Upper Beach

Beach Substrate Marker Stakes
visible

Erosion

Safety hazards

Note: Monitoring and Maintenance will follow procedures provided in the Long Term Maintenance and Monitoring Plan for

Riverbank Source Control Measures for the Evraz Facility.
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EVRAZ RIVERBANK SOURCE CONTROL MEASURES
INSPECTION & MAINTENANCE LOG

Property Address: Evraz Oregon Steel Mill
14400 N Rivergate Blvd
Portland, OR 972102

Inspection Date: Inspection Time:

Inspected By:

Inspection Type: Routine Post Maintenance Follow-up

Rainfall Information

Date/Time of Last Rainfall: Rainfall Data Source:
Rainfall Total:
Yes or
SCM Element Problem No? Corrective Action Photo No.

Exposed Orange Indicator Fabric

Gullies
Erosion
East Landfill - North
Side Slope Slippage

Vegetation Bare Spots

Safety hazards

Exposed Orange Indicator Fabric

Ruts in Gravel Cap
Mold Basement

Safety hazards

Note: Monitoring and Maintenance will follow procedures provided in the Long Term Maintenance and Monitoring Plan for
Riverbank Source Control Measures for the Evraz Facility.
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Evraz Oregon Steel Riverbank Stabilization
Photo Log

Monitoring Year:
Date:
Investigator(s):

Photo Location Photo Number Orientation Description Camera

Page 1 of 1



Evraz Oregon Steel Riverbank Stabilization
Native Vegetation Monitoring Plan

Years 1-4
Monitoring Year:
Date:
Investigator(s):
Transect #
Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6
Percent Survival of Planted Trees/Shrubs (10' x 10' Plots)
# Planted (2015 # Living # Planted (2015-  # Living % # Planted (2015- # Living % # Planted (2015- # Living % #Planted  #Living #Planted  # Living
2016) Plants % Survival 2016) Plants Survival 2016) Plants Survival 2016) Plants  Survival [(2015-2016) Plants % Survival| (2015-2016)  Plants % Survival

Abies grandis Grand Fir
Acer macr Il Bigleaf Maple
Alnus rubra Red Alder

Crataegus

Black Hawthorne

Fraxinus latifolia

Oregon Ash

Black Cottonwood

Populus ssp. Triocarpa

Douglas Fir

Cornus sericea var.

Red-osier Dogwood

Corylus cornuta

Beaked Hazelnut

Holodiscus discolor

Oceanspray

ia nervosa

Oregon Grape

Oemleria cerasiformis

Indian Plum

is lewisii

Mock Orange

Ribes

Red Flowering Currant

Rosa nutkana

Nootka Rose

Rubus parviflora

Thimbleberry

Sabucus racemosa

Red Elderberry

Salix hookeriana

Hooker's Willow

Salix lucida ssp. Lasiandra Pacific Willow
Salix stichensis Sitka Willow
Symphoricarpus albus Snowberry

Total Number Native Trees/Shrubs

Total Percent Cover Native Herbaceous Species

Percent Cover Noxious/Invasive Herbaceous and Shrub Species




Evraz Oregon Steel Riverbank Stabilization
Native Vegetation Monitoring Plan
Years 5, 7, and 10

Monitoring Year:
Date:
Investigator(s):

Transect #

Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6
Percent Survival of Planted Trees/Shrubs (10' x 10' Plots)
# Planted (2015- # Living % # Planted (2015-  # Living % # Planted (2015- # Living % # Planted (2015- # Living % #Planted  #Living #Planted  # Living
2016) Plants  Survival 2016) Plants Survival 2016) Plants Survival 2016) Plants  Survival [(2015-2016) Plants % Survival| (2015-2016)  Plants % Survival

Trees
Abies grandis Grand Fir
Acer macr Il Bigleaf Maple
Alnus rubra Red Alder
Crataegus Black Hawthorne
Fraxinus latifolia Oregon Ash
Populus ssp. Triocarpa Black Cottonwood

Douglas Fir
Shrubs

Cornus sericea var.

Red-osier Dogwood

Corylus cornuta

Beaked Hazelnut

Holodiscus discolor

Oceanspray

ia nervosa

Oregon Grape

Oemleria cerasiformis

Indian Plum

is lewisii

Mock Orange

Ribes

Red Flowering Currant

Rosa nutkana

Nootka Rose

Rubus parviflora

Thimbleberry

Sabucus racemosa

Red Elderberry

Salix hookeriana

Hooker's Willow

Salix lucida ssp. Lasiandra Pacific Willow
Salix stichensis Sitka Willow
Symphoricarpus albus Snowberry

Total Number Native Trees/Shrubs

Total Percent Cover Native Herbaceous Species

Percent Cover Noxious/Invasive Herbaceous and Shrub Species




Evraz Oregon Steel Riverbank Stabilization
Native Vegetation Monitoring Plan
Years 5, 7, and 10

Moni
Date:
Investigator(s):

ing Year:

Transect #

Percent Cover

# Plants

Plot 1

% Cover

Plot 2

# Plants % Cover # Plants

Plot 3

% Cover

# Plants

Plot 4

% Cover

# Plants

Plot 5

% Cover

# Plants

Plot 6

% Cover

Trees - 30' Diamter Plot

Abies grandis Grand Fir
Acer macrophyllum Bigleaf Maple
Alnus rubra Red Alder

Black Hawthorne

Crataegus

Fraxinus latifolia Oregon Ash
Populus ssp. Triocarpa Black C
Pseudotsuga menziesii Douglas Fir

Shrubs - 10' x 10' Plot

Cornus sericea var. stolonifera

Red-osier Dogwood

Corylus cornuta

Beaked Hazelnut

Holodiscus discolor

Oceanspray

Mahonia nervosa

Oregon Grape

Oemleria cerasiformis

Indian Plum

is lewisii

Mock Orange

Ribes

Red Flowering Currant

Rosa nutkana

Nootka Rose

Rubus parviflora

Sabucus racemosa

Red Elderberry

Salix

Hooker's Willow

Salix lucida ssp. Lasiandra

Pacific Willow

Salix stichensis

Sitka Willow

Symphoricarpus albus

Snowberry
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TO: Linda Baker, Integral Consulting

FROM: Mike Byers, P.E. — CRETE Consulting Inc.

PROJECT: EVRAZ Oregon Steel Rivergate Facility

SUBJECT: Technical Memorandum — Stability Analysis Riverbank Source Control Measure
DATE: November 4, 2014

cc: File

EVRAZ Oregon Steel (EOS) is implementing a source control measure (SCM) to remove and
stabilize contaminants in the riverbank at its Rivergate property in Portland, Oregon. This
memorandum describes the results of stability calculation to support of the SCM. Attachment 1
contains a selection from the current design set that shows the configuration and location of the
Riverbank SCM including the primary components of the design. Attachment 2 contains the
details stability calculations and Attachment 3 contains the calculations to determine berm
stabilization measures necessary for long term berm stability. The study modeled various slope
conditions that include the following conditions:

e Construction condition: where the slope excavation has been completed and no backfill
has been placed

¢ Long-term static and seismic conditions: with the groundwater and river water levels at
elevation 9.6

¢ Long-term static and seismic conditions: with the groundwater and river water levels at
OHW (elevation 16.6)

e Long-term static and seismic conditions: with the groundwater and river water levels at
the 100-yr flood elevation of 27.5.

The two-dimension, pseudo-static slope stability modeling program SLIDE 6.0 developed by
RocScience was utilized to determine the critical factors of safety for the slope conditions and
configurations. The program allows input of reinforcement layers and seismic loading and
performs a search for the most critical failure surface given a set of input parameters.

Input Parameters
Input parameters for the stability study included the following;:

e Slope Geometry — Attachment 1 shows the design profile of the stabilization as well as
the cross section details along the riverbank. A section in the center of the riverbank
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area (station 15+00) was selected as the most critical section since this location contains
the highest berm section.

e Material Properties — Attachment 2 contains the detailed development of material
properties for analyses of the slope. The basic soil units included the berm material, soil
slag fill, dredged fill/shallow native soil, rock armor, crushed rock cushioning layer,
filtration geotextile, and backfilled berm or imported material. Soil properties were
developed using existing soil boring information that has been completed across the
riverbank through numerous soil exploration programs. Soil/slag fill properties were
also developed based on the exposed material physical characteristics where this soil
unit is standing vertical over the entire riverbank project area.

e [Excavation slope geometry — It was assumed that the excavation geometry would be the
only the excavation required to shape the slope as indicated on Attachment 1 to facilitate
stabilization backfill.

¢ Groundwater conditions — Three different groundwater conditions were utilized in the
stability study to model the variable groundwater conditions expected to occur at the
site. The low water conditions utilized both river water and groundwater elevation at
9.6 ft. The high water conditions utilized both river water and groundwater elevations
at the 100-year flood elevation of 27.5. And an intermediate river water and
groundwater level at the ordinary high water elevation of 16.6 was utilized. For the
purposes of the stability study, the groundwater elevation was assumed to be flat across
the model area.

e Seismic loading — Seismic loading input parameters consisted of a pseudo-static
horizontal parameter that was taken as %2 of the peak ground acceleration (PGA) at the
site for an earthquake level that represented a 10 percent probability of exceedance in 50
years (corresponds to a recurrence interval of about 500 years). The PGA was developed
by using established USGS Seismic Hazard Maps as detailed in a recent geotechnical
study completed by others on the site for a new pipe rolling mill. The new pipe rolling
mill project was completed by Evraz Oregon Steel in 2005. The PGA was determined to
be 0.19g, so the pseudo-static input parameter was 0.10.

e Reinforcement Geotextile — Berm backfill required to be placed after the rock armor was
installed on the riverbank required an increase in internal stability to result in an overall
stable section. This internal strength increase was accomplished by adding
reinforcement layers of geotextile to the berm backfill which resulted in augmenting the
backfill strength to result in an overall stable slope. Reinforcement geotextile strength
and backfill parameters were developed by performing a parametric study of the
backfill by varying the spacing, length and strength of reinforcement until a suitable set
of reinforcement parameters was developed. The final design includes a reinforcement
geotextile fabric or grid placed every 2.5 feet within the berm backfill. The tensile
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strength of the geotextile/geogrid is required to be 100 pounds per inch (ASTM D-4595).
Attachment 3 contains the detailed calculation.

e Erosion protection of berm surface — The backfilled berm surface will require protection
from erosion until the planned vegetation becomes established. This slope face will be
stabilized using a heavy jute matting that is anchored in place. Attachment 3 contains
the detailed calculation for erosion protection.

Results

Table 1 presents the stability study results. The results are presented using a minimum factor of
safety. The factor of safety is the ratio of the forces resisting (soil strength, reinforcement) over
the forces driving (soil weight, earthquake loading) slope movement. A calculated factor of
safety of 1.0 indicates that the forces just balance each other and slope movement is likely.

Table 1 — Minimum Factor of Safety for a given Slope Condition

Run No. Condition Evaluated Min FS

1 Static conditions, groundwater and river water at 1.36
elevation 9.6. Reinforced berm backfill

2 Static conditions, groundwater and river water at 1.36
elevation 16.6. Reinforced berm backfill

3 Static conditions, groundwater and river water at 1.59
elevation 27.5. Reinforced berm backfill

4 Seismic conditions, groundwater and river water 1.10
at elevation 9.6. Reinforced berm backfill

5 Seismic conditions, groundwater and river water 1.10
at elevation 16.6. Reinforced berm backfill

6 Seismic conditions, groundwater and river water 1.28
at elevation 27.5. Reinforced berm backfill

7 During construction — full excavated condition 1.11

Full output is provided in Attachment 2.




11/4/2014 Page 4

Discussion

The calculations indicate that the minimum factor of safety for the long term static conditions is
1.36 at lower water levels. Rising river water and groundwater levels result in a slightly higher
factor of safety.

The addition of a seismic force results in minimum calculated factors of safety of 1.1. As the
factor of safety becomes lower and approaches 1.0, in all likelihood some slope movement will
occur during a seismic event that approaches or exceeds the design level seismic event.
Potential slope movement as a result of a seismic event (not considering potential influences of
underlying soil liquefaction) is anticipated to be in the form of small amounts of downbhill creep
of the stabilization components. Since these components are relatively flexible given the small
anticipated movements, this movement will probably not affect the function of the stabilization
and may not need to be repaired. Deeper seated soil liquefaction cold result in scattered
strength loss in layers within the dredged fill and native deposits that underlie the site and
extend upland. The extent to which these layers are inter-connected will dictate whether
liquefaction is in a large enough area to result in significant movement of the riverbank slope.
The results could range from small amounts of settlement up to relatively large movements
(lateral spreading) in excess of several feet. The potential hazards associated with the deeper
seated soil liquefaction are generally not affected by the riverbank stabilization since it is
relatively shallow.

The minimum factor of safety calculated for the fully excavated condition during construction
was 1.10. The anticipated excavation slope is steepest where cut into the soil slag fill soil and
for a short distance into the underlying dredge fill/native soil deposits. Field observations and
boring information suggests that the soil slag fill is a relatively competent unit since it is
observed to stand vertical for up to about 10 feet on the site now. The underlying dredge
fill/native layer should be observed carefully during construction to make sure it acts as
anticipated. Groundwater is anticipated to be at the base of the excavation. Significant
groundwater encountered above the base of the planned excavation area may result in localized
instability if not drained properly.

Field conditions should be observed during construction to verify that conditions are as
described in this calculation. If conditions vary, this calculation should be revisited to make
sure that the results and conclusions remain valid.

Attachment 1 — Select design drawing sheets
Attachment 2 — Slope Stability Calculation

Attachment 3 — Berm Stabilization Calculation
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EXCAVATION NOTES:

1. DURING EXCAVATION ACTIVITIES IF THE CONTRACTOR ENCOUNTERS EVIDENCE OF CONTAMINATION
THE FOLLOWING STEPS SHALL BE TAKEN:
A. SEEPING FREE—PRODUCT IN EXCAVATION —

e |IMMEDIATELY NOTIFY THE ENGINEER.

e USE BMPS (SORBENT SOCKS, BOOMS) TO IMMEDIATELY STABILIZE THE AREA TO PREVENT
PRODUCT MIGRATION TO THE RIVER.

DOCUMENT THE LOCATION AND SUBMIT TO THE ENGINEER.

EVALUATE IF A POTENTIAL SOURCE IS APPARENT IN THE EXCAVATION. AN EXAMPLE
WOULD BE AN ISOLATED LEAKING CONTAINER. IF SO, REMOVE THE SOURCE AND
SEPARATE THE REMOVED MATERIAL FOR APPROPRIATE CHARACTERIZATION FOR DISPOSAL.
BACKFILL THE AREA USING ONSITE MATERIAL, CONSTRUCT THE STABILIZATION MEASURES
AS DESIGNED.

e |F A POTENTIAL SOURCE IS NOT APPARENT, DETERMINE A TEMPORARY STABILIZATION
APPROACH TO BE APPROVED BY THE ENGINEER AND BASED ON THE GEOMETRY AND
CHARACTERISTICS OF THE SEEP AND COMPLETE THE STABILIZATION IN THE AREA.
CHARACTERIZATION AND REMEDIATION OF THE NEW AREA WILL OCCUR AT A LATER DATE.

B. SOIL STAINING THAT COULD RESULT IN SHEEN UPON WETTING —

e IMMEDIATELY NOTIFY THE ENGINEER.

e USE BMPS TO IMMEDIATELY STABILIZE THE AREA TO PREVENT PRODUCT MIGRATION TO
THE RIVER.

DOCUMENT THE LOCATION AND SUBMIT TO THE ENGINEER.

IFF A POTENTIAL SOURCE FOR THE STAINING IS APPARENT, REMOVE IT AND THE STAINED
SOIL. BACKFILL WITH ONSITE MATERIAL AND COMPLETE THE RIVERBANK STABILIZATION
MEASURES AS DESIGNED.

e |F NO APPARENT SOURCE IS PRESENT, COVER THE AREA WITH AN ORGANOCLAY OR
ACTIVATED CARBON INFUSED GEOTEXTILE FABRIC THAT WILL ACT TO MAINTAIN
STABILIZATION OF THE SOIL BEHIND THE MAT AND HELP ADDRESS SEEPS THAT MAY BE
PRODUCED. THE ENGINEER SHALL APPROVE MATERIAL SPECIFICATIONS AND PLACEMENT
PROCEDURES.

2. NO ADDITIONAL COMPENSATION WILL BE MADE TO THE CONTRACTOR FOR DEALING WITH
OBSTRUCTIONS. IF OBSTRUCTIONS ARE ENCOUNTERED DURING EXCAVATION, THE CONTRACTOR
SHALL COMPLETE THE FOLLOWING STEPS:

A. NOTIFY THE ENGINEER.

B. IF THE EXPOSED OBSTRUCTION IS TOO LARGE TO REMOVE, EITHER CHIP OUT THE PORTION
THAT EXTENDS INTO THE BANK STABILIZATION, OR PROVIDE FOR THE STABILIZATION TO BE
COMPLETED AROUND THE OBSTRUCTION. THIS DETERMINATION WILL BE MADE WITH THE
ENGINEER.

C. IF THE OBSTRUCTION CAN BE REMOVED WITHOUT AFFECTING THE REMAINING BANK STABILITY,
REMOVE THE OBSTRUCTION AND BACKFILL THE VOID USING ONSITE SOIL. CONSTRUCT THE
STABILIZATION OVER THE AREA AS DESIGNED.

3. IF OTHER SUBSTANCES THAT ARE THOUGHT TO BE HAZARDOUS ARE ENCOUNTERED DURING

EXCAVATION, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE ENGINEER FOR DIRECTIONS ON
HOW TO PROCEED.

BACKFILL NOTES:

1. SUBMIT TEST RESULTS PRIOR TO IMPORTING ANY BACKFILL MATERIAL TO THE SITE, IN
ACCORDANCE WITH:

A. SIEVE ANALYSES AND COMPARISON TO THE REQUIRED SPECIFICATIONS

B. MOISTURE DENSITY CURVE FOR GRAVEL BORROW IN ACCORDANCE WITH ASTM D1557

(MODIFIED PROCTOR)

C. IMPORTED BACKFILL MATERIAL SHALL BE NATURALLY OCCURRING OR NATURAL MATERIAL
BLENDED TO ACHIEVE GRADATION REQUIREMENTS LISTED HEREIN. THE BACKFILL SHALL NOT
CONTAIN RECYCLED MATERIAL OF ANY TYPE AND SHALL NOT BE FROM AN INDUSTRIAL SITE.

D. COMPLIANCE WITH ANALYTICAL TESTING SPECIFICATIONS SHOWN ON THE PLANS.

2. BACKFILLING IS REQUIRED TO OCCUR ON A RELATIVELY STEEP SLOPE AND SPECIAL
CONSTRUCTION METHODS MAY BE REQUIRED TO COMPLETE THE BACKFILLING AS DESIGNED.
THE CONTRACTOR SHALL BE RESPONSIBLE FOR CONSTRUCTING THE BACKFILL AS DESIGNED

(INCLUDING THE LINES AND GRADES OF ALL SLOPE COMPONENTS) AND SHALL CONSIDER THAT
A SLOWER, SEQUENTIAL SLOPE CONSTRUCTION MAY BE NECESSARY TO MAINTAIN STABILITY
DURING BACKFILLING. THE SEQUENTIAL CONSTRUCTION MAY INCLUDE PLACING LIFTS OF
CRUSHED ROCK AND ROCK ARMOR AGAINST THE FILTRATION GEOTEXTILE AS THE SLOPE IS
BUILT UP IN SEGMENTS TO RESULT IN A CONSTRUCTED SLOPE AS DESIGNED. NO
COMPENSATION WILL BE PAID BEYOND THE BID AMOUNT FOR CONSTRUCTING THE SLOPE AS
DESIGNED.
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REINFORCEMENT GEOTEXTILE SHALL BE PLACED WITHIN ALL BERM BACKFILL AS SHOWN ON
THE DRAWINGS. THE FIRST REINFORCEMENT GEOTEXTILE LAYER SHALL BE PLACED DIRECTLY
OVER THE TOP OF THE ROCK ARMOR. SUBSEQUENT LAYERS SHALL BE PLACED IN HORIZONTAL

MATERIAL SPECIFICATIONS:

LAYERS EVERY 2 FEET (VERTICAL) WITHIN THE BERM BACKFILL TO RESULT IN A UNIFORM

REINFORCED BERM BACKFILL. 1.

PLACE REINFORCEMENT GEOTEXTILE AS REQUIRED (LOCATION AND ELEVATION):
THE FIRST SECTION OF GEOTEXTILE SHOULD BE PLACED OVER THE TOP OF THE ROCK
ARMOR TO KEEP BERM BACKFILL FROM ENTERING INTO THE ROCK.

GEOTEXTILE LAYERS SHALL BE PLACED HORIZONTAL WITH 1 FT MINIMUM OVERLAP BETWEEN 2.

LAYERS, OR SPLICED ACCORDING TO MANUFACTURING RECOMMENDATIONS.

BACKFILL SHALL BE PLACED IN 8 INCH MINIMUM LIFT THICKNESS AND COMPACTED TO 92%
ASTM D—1557 MINIMUM COMPACTION.

GEOTEXTILE LAYERS SHALL BE PLACED EVERY 2 FT WITHIN THE BACKFILL IN HORIZONTAL
LAYERS.

GEOTEXTILE SHALL BE LAID OUT ON A SMOOTH SURFACE AND STRETCHED SO THAT NO
WRINKLES EXIST IN THE MATERIAL.

BACKFILL SHALL BE PLACED IN A CONTROLLED MANOR SO THAT EQUIPMENT IS NEVER

CLOSER THAN 6INCHES TO THE GEOTEXTILE LAYER. 3
THE CONTRACTOR SHALL PLACE MATERIAL USED FOR THE CONSTRUCTION OF EMBANKMENTS 4.

AND FILLS IN HORIZONTAL LAYERS UPON EARTH WHICH HAS BEEN STABILIZED OR OTHERWISE
APPROVED BY THE ENGINEER FOR EMBANKMENT CONSTRUCTION.

FOR BERM AREAS BACKFILLED WITH APPROVED SALVAGED MATERIAL OR IMPORT MATERIAL, THE
CONTRACTOR SHALL CONSTRUCT EARTH EMBANKMENTS AND FILLS IN SUCCESSIVE HORIZONTAL
LAYERS NOT EXCEEDING 8 INCHES IN LOOSE THICKNESS. COMPACT EACH LAYER OF THE TOP
2 FEET OF EMBANKMENT TO 92% OF ITS MAXIMUM DRY DENSITY, AS DETERMINED BY TEST

METHOD ASTM D—-1557 (MODIFIED PROCTOR).

CARRY THE LAYERS UP FULL WIDTH FROM THE BOTTOM OF THE EMBANKMENT OR FILL AREA.
COMPACT THE SLOPES OF ALL EMBANKMENTS TO THE REQUIRED DENSITY AS PART OF THE
EMBANKMENT COMPACTION WORK. THE BACKFILL SHALL BE COMPACTED WITH MODERN,
EFFICIENT COMPACTING UNITS SATISFACTORY TO THE ENGINEER.

PRIOR TO THE PLACEMENT OF FILTRATION GEOTEXTILE FOR RIPRAP SLOPE, THE BANK SHALL
BE GRADED AND DRESSED TO ELIMINATE ANY IRREGULARITIES.

PLACE RIPRAP BEDDING MATERIAL (CRUSHED ROCK) IN A MANNER TO AVOID DISPLACING THE S.

UNDERLYING MATERIAL OR PLACING UNDUE IMPACT FORCE ON UNDERLYING MATERIALS AND
SUPPORTING SUBSOIL. PLACE BEDDING IN A MANNER TO PRODUCE A RESULTANT GRADED
MASS OF STONE WITH MINIMUM VOIDS. PLACEMENT OF RIPRAP BEDDING SHALL BEGIN AT THE
BOTTOM OF THE SLOPE AND PROCEED UPWARD.

PLACE RIPRAP IN A MANNER TO AVOID DISPLACING THE UNDERLYING MATERIAL OR PLACING
UNDUE IMPACT FORCE ON UNDERLYING MATERIALS AND SUPPORTING SUBSOIL. PLACE RIPRAP
IN- A MANNER TO PRODUCE A RESULTANT GRADED MASS OF STONE WITH MINIMUM VOIDS.
PLACEMENT OF RIPRAP SHALL BEGIN AT THE BOTTOM OF THE SLOPE AND PROCEED UPWARD.
RIPRAP SHALL BE PLACED USING AN EXCAVATOR EQUIPPED WITH THUMP AND FIRMLY TAMPED
IN PLACE WITH BUCKET TO ENSURE INTERLOCKING OF STONES.

FIELD TESTS TO DETERMINE IN—PLACE COMPLIANCE WITH REQUIRED DENSITIES AS SPECIFIED,
SHALL BE PERFORMED IN ACCORDANCE WITH ASTM D1557, D2167, OR D6938.
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FILTRATION GEOTEXTILE SHALL MEET THE STANDARDS LISTED IN ODOT 02320—2 FOR WOVEN
GEOTEXTILE. SHALL BE PLACED PER ODOT 00350.41 FOR RIPRAP GEOTEXTILE. REINFORCEMENT
GEOTEXTILE SHALL CONSIST OF US 2600 OR SG 150 FROM US FABRIC OR AN EQUIVALENT
APPROVED BY THE ENGINEER.

TYPICAL ROCK ARMOR SHALL CONSIST OF ODOT CLASS 2000 RIPRAP. UNDER—PIER AND OUTFALL
APRON ROCK ARMOR SHALL CONSIST OF ODOT CLASS 200 RIPRAP, AS SPECIFIED ON THE PLANS.
ALL ROCK ARMOR SHALL MEET THE GRADATION AND TESTING REQUIREMENTS LISTED IN ODOT
00390.11. ROCK ARMOR SHALL BE FREE OF ROCK FINES, SOIL, ORGANIC MATERIAL, OR OTHER
EXTRANEOUS MATERIAL. THE GRADING OF THE RIPRAP SHALL BE DETERMINED BY THE ENGINEER BY
VISUAL INSPECTION OF THE LOAD BEFORE IT IS MACHINE PLACED, OR, IF SO ORDERED BY THE
ENGINEER, BY DUMPING INDIVIDUAL LOADS ON A FLAT SURFACE AND SORTING AND MEASURING
THE INDIVIDUAL ROCKS CONTAINED IN THE LOAD.

CRUSHED ROCK SHALL COMPLY WITH ODOT SECTION 02630.10, SIZE 1=1/2 TO O INCH MATERIAL.

BEACH BACKFILL SHALL BE CLEAN, NATURALLY OCCURRING WATER ROUNDED GRAVEL MATERIAL. BEACH
BACKFILL SHALL HAVE A WELL—GRADED DISTRIBUTION OF COBBLE/GRAVEL SIZES AND CONFORM TO THE
FOLLOWING SPECIFICATIONS:

SIEVE SIZE/NUMBER | SIEVE SIZE (mm) % PASSING
12" 305 95—100
8" 203 70-80
4" 102 45-55
2" 51 30—40
17 25 20-30
NO. 4 4.8 10—15

319 SW WASHINGTON ST.

CHEMICAL ACCEPTANCE CRITERIA FOR ALL IMPORTED AGGREGATE AND SOIL WITH THE EXCEPTION OF
ROCK ARMOR SHALL MEET THE REQUIREMENTS INCLUDED IN THE DESIGN REPORT RIVERBANK
SOURCE CONTROL MEASURE. IMPORT MATERIAL SHALL MEET TIER 1 CRITERIA AND BE
COMMERCIALLY AVAILABLE WITHIN 30 MILES OF THE SITE. IF TIER 1 CRITERION CANNOT BE MET
BY COMMERCIALLY AVAILABLE IMPORT SOURCES WITHIN 30 MILES OF THE SITE, IMPORT MATERIAL
WITH CONCENTRATIONS UP TO THE TIER 2 IMPORT CRITERIA AND COMMERCIALLY AVAILABLE WITHIN
A 30 MILE RADIUS OF THE SITE WILL BE ACCEPTED ON A CASE-BY—CASE BASIS. CONTRACTOR
SHALL SUBMIT CHEMICAL TEST RESULTS MEETING TIER 2 CRITERION TO THE ENGINEER FOR
APPROVAL. IF IMPORT MATERIAL COMMERCIALLY AVAILABLE WITHIN A 30 MILE RADIUS OF THE SITE
DOES NOT MEET TIER 2 CRITERIA, THE CONTRACTOR SHALL CONTACT THE ENGINEER IMMEDIATELY
AND THE ENGINEER WILL DETERMINE, WITH DEQ, THE FEASIBILITY OF USING ALTERNATIVE CRITERIA.
THE CONTRACTOR SHALL PROVIDE DOCUMENTATION OF THE CHEMICAL COMPOSITION OF ALL IMPORT
AGGREGATE AND SOIL TO DEMONSTRATE THAT THE PROPOSED IMPORT MATERIAL MEETS THE
CHEMICAL ACCEPTANCE CRITERIA. DEMONSTRATION OF CHEMICAL COMPOSITION IS REQUIRED FOR
EACH TYPE AND SOURCE OF IMPORT AGGREGATE AND SOIL WITH THE EXCEPTION OF THE ROCK
ARMOR. THE ENGINEER WILL APPROVE ALL IMPORT MATERIAL PRIOR TO BRINING IMPORT MATERIALS
ON SITE.

ALL TESTING TO DEMONSTRATE COMPLIANCE WITH SPECIFICATIONS SHALL BE SUBMITTED AND
APPROVED BY THE ENGINEER PRIOR TO PURCHASE OF THE MATERIAL.
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Attachment 2 — Slope Stability Calculation

oooooooooooooo



M Eyevs

Set.

2/

Glyed

4
P e begants
[ gine ;fsé #e

é{!;;{ 7

7

5;5;«

;&5; / 1 fé:e'j
e

"

o
Dé{f%%{ /Q"

B lgres

. Must (uvrent (0rsion &”;

s 7 T . 5
Stabnlire fron

T, 4 /
b JubSur gy

4 Vs e
fo be hb o Frmz,
/ Z Ay é”"_ﬁ
i 7

/

Grren DVES wﬁféfs«» g ?g/ga% v .

£

1&35’%@5 Fiad

?éi{ffi;f&; 5y ‘f‘;i

s,;

?’{:gf,fa;éss/ //fﬁ/% /fﬁfﬁgﬁ A "?f;
éj;yfjfj o . rrete ;"/,-g Py A

i “
g ik Spec (I Steseniy

ot bou V;é%{ aﬁﬁm%f Feoonn

f‘/?,é{xg

. T #
B 27 ;fg o g e E P Lot éj/f’g* &1 s

f @?ﬂﬁmg fwg/sgfj ( Sp/it Spaonr raneyler
da 41 ba ,,ﬁz@f; Guid | Sopng tuee Vﬁ,@,?;f é/ Ui fon, @ fﬁfyg%{w
éff;‘df@b ;,?!'4{55 '&”/{/gfqu,gg;aj saif f"
ifffzs%%%; 15 mad rleovel . MLV{ %{cgﬂfg?géﬂy
by /! olant %%ff%/@ ﬁéé”ff b towg bitel o
’i‘fw? Lrere vdfF putes
& f/ffg Sot ety 9!"?9/ fafiaffa@gs‘é&%w e

,g;g;; i{!%,/f ‘f'é% é/{f;’jw ;/‘gf’ﬁ j{e

Habi /s

x
%“m

be A Lorvbonk

&
&

syt o Frnd

SRS gt Q;ﬁ? j, gy

wﬁj f%w Vsgi [

/ﬁf

fé/j?;;s’ﬁ/.cfﬂ;g% i3 ffffffgs?zfé&f /f'?‘ /%{’5{ {Q,égf&ffbw; é"ﬁ'«?& ’;zefffw
gf?‘%sf%f Aot fo Ho vd lenn é*ﬁ 1o forvie Frgon

?’gf 2 s f?‘,g f%"ff wa;!f“fix
Tlns repd A iy el . THF comtar
4 g,j ¢

i gt twoae  wl iz
A ig%;;zw? Eg’a«(/{i«?

%%ﬁ/?%&,«f“ félw

Iy oy aﬁ{’f;

;%fzﬁmgﬂwf Shacs oz
iy Fae QL&Y Lol il
e
?’*’f@’f?ééﬁ’i%’, Thees ;fmﬁe;ff&;é
Compon 541 LniFs [fite B

J A

P
= /ﬂ‘dg}w

=

Pz




" ¢
i, o

v

et

St b

&

IS
v) J

3 @%ﬁé%éﬂ; Z;Wiégés%&

Y LRt

Seip&

T
i

lev-zaohy,

/ :\}Jh{&ﬁ ’tg%’v,d A wif@\?

Orpn Skef Mills thowr Fpe 01

ifﬂ;z f 24 ’fxa

JQ%«%M? zéég

s

?5?,,%

s i bt e

W

V{:;Q , g »“;Vg ﬁ!fﬁf\g% Z?r’é,*j jﬁfsf*’{
i’% gmggw prgram . ZpeSeremee ZOIH-

ATTae MENTS

s gowaf bhad gon Mo i

v,
i,
g

o
-

tech, Pasri, 3

=l o4

e

Wi, roeselened . e




a0 Chubility S Rl

-3
S5€81

it

~ ',E ,F H . ’\‘
ﬁ/%&z[;y&ﬁ @‘3 evhies ( Atrechand A B Gornm Loys)

ﬁgﬁ“*’“ #oim e éf%mﬁ -

“Bov ‘;‘”\é‘“‘? Heth  ¢hww Tl chamekvisha 5@ 4., o padunal)
E% @@& %\v %fgﬁ‘a}w :

Boivg Sk Rlow ek Descrtf haw
0

Mw-1 19+ 35}255 Fing Sond - Die ?55;%@4, browim | Fro ?g";’;i"};twg,
2/3/% - S+ rwesr
2/2/f
3/1/z

Ve iy £ n . . 7 £
Mw,ﬁ% ;%}%5‘{} )";f;é{/;; gr}ﬁﬁ? —§~ jw{ T ?fg;ﬂj/%’@f iﬁ'

i ——

;{5{;“53 JO+FS c:”{?/;fg 7 Load A Ly f;” Semt ﬁ»;z@wf e |
/. i & N
o/ )

)
/ ~
7

- ﬁgs;{{ n? These S /;%cfﬁ@

ZZ? e ffzf%?? '?& f?f‘«"«f! :%’?f ey ,swa A Q?%ﬁw@/ig g,;%é{ig"

SAT A = Srg i3S 124 IR

RS g” g
%

2

, ~ iy
ﬁ%;ﬁ; jQ“?ga{j 1.4 717k {?f Rt 1, and Frqure # yj ved 7.
Nt . 43’:‘« 32° szﬁfsﬁ. {f}mmsﬂ;% 4 jm,@g{ﬁw Yy
~ D/
ggﬁ ’,’g%fééﬁi Mo T j@/,g,




4 "6—”%"“

lD/w/zon/ ig{aﬂihh\ Sﬁu,la.,- Kyt éa!L\A SeM
10/24/%01

,%/‘3

Gl 31&3":'1\\

ke - is mckried Shonds vertiol (3t o e crpored v
a¥ +v,“orw-@ be ey dx &g) Hed'  and wy F0 167,

Borina St A Blow ch Vesevt phau

Ml -5 124+3D 3/2/3 3‘;\,1 si/. ,(7}@3“9. nror s F
@ "’//4/2* ymvg !7 Si/?'j f“@vd( , adisf
32/

MwW- 3 [4+1D @15/‘? SQV\dg/ 7?@%//) St /M,('sf

fof 11 ] 36 )
@ /S//b 2 ﬁ‘mW//y 57/;47 -/rmw/, mors 7
o/ #HF |

Mly-8 |b¥s0 1/6/ silky granlly £-Sond  nanct
Y/ F
Y4/ #
® 7734
/el 3
2/2/z
2/z2/3
Mh;_a; |44+ Q/ﬁ/[b _S/'/h? ,[-Sa-../, Fv - Sanat ?mwj
rof13/13 ‘
29) (p)0/23
5/5/%
42/ N
[/n//
‘/3/5.- / tobrk CM% Mf/?.
2%/3/ ) brawd | some 5ot
G 17/ul
3I¥/24/0
18f28/11

M0 8tio Gl Sady Gk | mepiit
¢/e/s
1/5/ 2
b/sly 9ravelly , sanslh f/ﬁ‘f #plSF”
@ 12 /2/10
Jols/5”
spsfs gmndty, ity Sadn e
57/ 2
3/. /2




| |
M. bt | 10|14 } SH,‘IH\ Sﬁdﬂ-ﬁ‘vc@mgcm &1z
3 o
So 1 §(4{) £y é{on’f}‘y->
Rovi ey g:j_ E Blow Ch Deg cvi Eﬁv«"
Miy-13 (043 20/24/24 gravellq savd TS S S
tefzif2y |
7
e J4/4
18[2]23
() N
8/iof1o
7/ ¢
s/t
s/v/F
(9/13f 1o
'@)v(aww?é,f'#goil slaf) i wil 'y medigu dinge b e,
:S\'Y/h% grovelly, fix - coarse Sond, nngrirn T ke Sme Cobseon| do S
— /nv{y}/(j [, w,hz../{ 5)‘/.’/"6
A= 20 .= Ilolpcﬁ' wirg Ref 142,
?‘ = 380;2/00 "’1/(, = la,/a % mﬁn-j 15 Obcecwred o souirre
s 3¢° ‘ 5/7‘@/ V(V/)ld‘/ 00!/&/1://1/1;«&&(4[‘. W/)
c = ymfll{'oc? E-to feeF

L% %C pa}t 515" /4’4’ ans«\£¢74w47 S:/S ym;@wﬁ'*::z
D"“’L}“"( Ril / Sty flowo naBive Seil o =00

Bovi 5 fﬁ_ g_ Blow ok Dese e Fae

Mw-s 12430 2[2/3 7(:59«»(, b silE, e
’f/‘f'/‘?’ 4y f—?rauvv(.
([=/1 ,

?/z/z
2/l
1/2/3
2/ 32/
2fe/S
@ 212/
r/zfv
3/3/z
/s
/1)y
7507
3/2f2




10]24 [0

%gigkiﬁ

H

Favthar avedyses il prpecie o mput Tk

ﬁ‘ygﬂ% Seq

. o=,
%ﬁig 7} Ha rivev banb

A

Kil

fhat o Ssil/s g«?

;?? f}ﬁ; Py Fr a”’f‘g é:g&%ﬂ vari<d

G-8A A /,

&

¥ 7 g A
V;é/fffjé%f?{ - P ﬁgs;f/@ff

i 7 - g
Sgren 7@5‘?;3/ iy f}”j’gﬁfgz

ﬁfﬁ,£§
7 e/ L

% g’éfg! ‘5’% 4 gﬁ;{jif’éﬂ {:frf/?/zéfézﬁfz e wnt [ @ f’ﬁf{ {

marly dlwags v povheps

)2;9/; [ pee Y be.

a;’;é« %;msv%mj face o chint 42/5&%?

gf’i‘}% £ Ao “ff Svane e @

@%@?% ?%i€§$z

ﬁ%&

Lt/ #e Ref 3, ofplasma 7.2 pase Gz, fiﬁ’ 2 5&»’«5}&% Lo Ass i
g F P

S hichsnd materid H fu s motin,

by

4 s

2,2 baryhricn et o e
ZC, s Z P . - g
~ »éy:{/*flg% ;/ Lz Lhvisen 147 S A

Kz UanifF wik pet.

by




;%7 géj? - Ry Bash SCM

H

i

B

AN
S
ol

0[21 |2014 Can

:

E?f%c%é fr il (/ Gut?l)

Rorin by N Bhw ofeser! ghes

s,

Mw-F |70 /il f-sacd, t F-grant  wusF b wil
1/o/1
\/zlz
2/2/3
?fff;:f

2/2(s

e
3/2/s
3/4/
/e /2
2/l
2z/2
2/2fz
2/2)/
) ; e/3

Mu-% Lt Sy Lsad, £ 5/t A Aged Mo e
2/ '
sizfy
2/4Y
2/2/3
i/ifz
2/2/z
2/3/2

v/t
Z %

4
sbapd Myt fo wg:%"

Fsancd, fostlh, p £ 5

Mw-4 111




=

o

g

[0)2a |20 14  Nmbiliky if%je;“&‘%g%‘gém%% TeM

S—

~ g ;N )
E’f;?’c’/‘?i”ffff%i A, ffz;}%gﬁf? ?ﬁgef%«é@yg - Sand, %w?mw{f Varglay au

GlF Hom Koo fo fomen .
— ) Y . .
fg}?’aj z s =190 ;ﬁ{é&.
¢ = 3/%-32° Ml = 10,

= D

-0
, ; Il
?&fké!f ;%gg{g;m?

Kocle B - ) i i
Moo Siz 36 eversge Siu /§-20 angelar.

TF will he 2 ?MM wmpl Shet 54 L&

F= ot ® =0 ¥z fgg‘;ﬁ{,f

5‘%&55&}5 roch g’; 7‘%53’% 5@};,« Ryt ?{gg?gﬁﬁ &
F= 4Yze C= 0 Vo i?)@»tg;aﬁ

qutsshk Jager wsed fo shkil i S b1 medidhed 00 a

/"}% wy Pz 3¢ Czo i B

f&ﬁ/@’?’* L reiehrcemad lagtes g, Lovnn  badh WU
¢ z . By i £4 I
52@;@ # f?ﬂg" 5 gﬁwf? fpang WY /84 g:i-é X A bl Sheen 5

Minimam 100 Lhs/in @ 574 Skain— Similiv fo

%&L 5 Zi@ ;i} é:} - g{’f 4 /4??‘!% gfff% Fing ;"if. J——




S i® (v
s e )
Beray | “~
& hﬂ&w@u aud ////
1 o 3,295 o S \
A m :« - Df:&uv FQ.A.NT\.?
. AN A
10 Sol/sleg finl : N
Al. hﬂo\JWM .Qle\u QV
m.ww: - (228
[0 " ~)
Vrebga B8 /R o) o
2 (&9) . — - : S
” RN.w@\.Q
P Candy Silt o Siby  clay
-
\\
B a Ipp (20 132 M (W s [» RL L



o fo habiliby Sty ~Ruchpn s Y s

Skb IH'L(, M&w .

Tl tus-dmensiand) | Jrnit equatiheiim Sty mbliky anatyses
Soltware SLINE NGO A roc Scerw wea wged foe
. M7m ot rpeselence . cona . Jhas progrer a/bus
uuz";ﬂ,@aﬂz vetohreenset g well o o/l 0fus spFows [
madltin < lppe rA/}/};17 aralite programs. L pufens @
Seureh B cripund slip surfas and  ebtutiFe rle ke
0] sopty o the dohd ressprs deas dlivited by Fited
doniiy Bewo, (Fek )

T (nss seihon ar e Kgiatt hersn  crest olevafan tons
v for fo oty g sineq 17 Wil fe 1 st eriticed  Sine 1

has 7 hijﬁ»‘f g/ﬂvfﬁy Breeo .

724 5/"70\5 7%444/' /i/z;/uoz& .
A‘) %{VC&V P/ t!—’;btf' - S/O,/u_ ?,andf?«)/ Sa//‘/om@mﬁu, 7raWJw[.r[cw€l.

]) Lt enninn g-Lf.S:H/( /Qmwﬁu~ See ﬁ/lowt-«‘j

witty  the 7rmm/ﬁ/%4v fevl @ efey. Db,

D) De ferminae V(f‘nfé\ne'mm/‘ ‘gfa/w/r‘#f 4/‘1/41700/4%-% o
0/¢a, 79 e éﬂ(ﬁ/t’féa/ L2 4 o !/&é[{- - §¢_ /erm Jﬁ’é/(//?

el tadntna, They g ebtfeeminS by Cglriag v S cemonid™
/4?,“: Wittin A bevin 4albBU w ‘resuds 1o q Sk bt seck@Ll.

£) Rup a vonher 8/ drﬂ%rm/’ lﬁél'/r'/v watlths o nmocltd y///Qﬂgyzj- ‘
Sersmace thp//f‘io'w;, Ay fFerend A/afnr #a by Jevels anA Fhor  Lomcds Fro ]
q&/ﬂﬁ DJouy ¢ fratFar -




PRV |

1D [0 Ghibi 114 i;@f%w K fﬁ?%@é‘%ﬁ

o

N
B

57

|

S

éa/gg

ZisMio P SN E g A v A

7%1 Tty bants §§’€E;JL 5;53 ’;% ,,é%f?:é"} g;gy%?f{? . V/ ‘
?%5/ < a‘é{f&% Aeafni i & W??”?i{a«f f;* wt Xé%%/?%ﬁé% , }% @%2‘%?
?{? y&; P Ty = é fi';i,;%j fggjfggﬂ%%iﬁ G ;,;{’ ’ 7 6

2 epreecdan 5 7 gedrs, Crie., YFC-gear refusn ;‘fif;*?w; g é’}am’%?
5{55 C/; i,g 7 ‘e ;[" s fg s ‘?gf’g;{fﬁ € ets g;,;f;f{if? 2/ f/ﬁ{"g o @gz‘;"}g@%@%
ﬁgjj %ﬁ%gﬁ} gﬂ%’f} tr o Fea ?;;« s ii%wf ﬁyzﬁ?ﬁé ; P p o s Lels
I;{‘f«!/é’;f é{ /g? st ot »;éf‘i %’#f Ay ér‘/’?i}; < ;;é{/}%gké fo ;g}; A ég/‘?@;;/@ﬁ f

This appoonts o} Maignioy o o LU G5 lonslsfont wiFn
- 2 v R

Alreifo e ;;fgéfg@iﬂyg be, {//'?;é? n JFQ 15 an early g %,;%%?

i@% %ﬁf’ iﬁﬁ;}*‘& éﬁif{}‘j o8 ff"gg‘%f'%iif

éf% ?{??ﬁi }‘fii/gjg; = & JiEB L A an. € .f:g i wis p z gj
f . ’ : ; 4 # s o P 5
»eZa a'*;iuj Actels wﬁ%g sor Fh IR r N 5;5; ..
ﬁ

| s P,
4 gg{j} ;“ v e fé%?’/}‘ z?ﬁf;gj éﬁﬁ"f;}iﬁ #?fé%fé ;”j
: 7

s’ﬁifc%é:% 1j g&!i;@% e %ﬁ%%s’f}j ﬁ%@ffzg ;f;?%} ; 7 !?? g; ?
wnp bt gu P sih by Leolon Wifh F

770 wides Gn e’ﬁ%az%
fﬁ avgme Fris -

Tn  attovdamdt s M widde /ﬁ: y 35%;{‘&/ Ginalsy ter withia b =
?‘&éﬁu &?&Wﬁ ;% LA Mﬁj fb? N s b Glrn g W e
o L0 . 2

z 7 =Lin F ol T oy ;% @yﬁj b

g1 )
K k3 ﬁ sea oo (w?%f%:i 0&%?% ﬁargmmﬁw

?\ ¢ ; ¢ s - égﬁ 5?; 5 ’ ¥ I 2 sa B
Distuegrom 7 Py Settom re T Scenss

Ly

77 ) I N Y . f?fg%%‘; . ;;

Relronee -3 [{;‘/{Ji’% th nieed Eveduadon fgw Ao gﬁ M) oweribes

; - . /. £ Lt - . 7 - Vs

7ha  p0 ;%%?%ﬁj Ou fHa SIHR How ;f;féﬁs,,géie:?@% ‘?jf i) and [Jattret Grensts.
/9

ﬁéf}%%f%y‘j& }%ﬁ é’};ﬁ@{?& gﬁﬁ% R

f,ﬁg&gaég o H vesudds ) ovr aneady ies, ;;f%g’jé/é%y} ah e S5 TT f&?ﬁg;‘%gﬁl

¢ ” Ey 4 iy

Wittia lenses Betoerly # At T %@f%wgﬁf{f 20 fo S5 S~ oo T
) ¢ 7 2 g

(esadh 5] H goedypo mdicak shtasr ] [ 12 2 scho maq sciq

oL fo ?fiyf?é feord géffg%?%@é% éﬁszg?%?

S

B ﬁ;& F 1 j’%ﬁ% o 15 % ﬂx;?}%f
4 y f p

7 : , s < V
af+b srk. Tha lofernd Gpreed daalysw wes ﬁygﬁéjfzj Lellns, e el e
iéa»g ;géﬂ;;’g’wff% 53*;? %{ﬁyw% ff"gﬁﬁgjj Q%i f{j‘af;ﬁ% %ig ‘f%ig‘»émp;i @@: f&%{f}fg;{ w;zxg
; of faq é’? O0s Fu Fors mrthan pray SELUT s B %5&3?%

b red Sprea
, e Eﬂzﬁygﬁ{f@ L7

witt a0 %% fﬁé% égf';f}

Ja
Jewe za

&

>




U, s

10 a1y

Shbiliky Stohy - Ruerkapbs scr.

:Ef 5&&!? %}mjyéjﬂ f;ﬂ :iﬁ‘“é Agond fﬁff A bl alput 200 fW !i??@% F-

rivev redicata 6 ynooric Selptewut dse ;fé g;;gwf@l
s

st y
awd ay p 2 tatha 2 pap? to yenvnt- ol f’%;ﬁéé’%" ?’?fﬁfé{ffﬁw
v

)
Tha 02} )  Lfagers W’”’“f pro b lmakii anid fﬁ%,{,éﬁ ?@jfz Mﬁgﬁ@
at  Ha fﬁsﬁ midl sise {257%?@ feet f”fﬁfff’ are. &id /s fé‘f%‘w :

,/7 fas ;”Z:/ f?‘y'ffv’;my‘é’f i?zf‘:{.

Tty mpars Thot g;f} uﬁféfﬁm ﬁﬁ%ﬁ% o ated ;”é@i; dri
7

}13 SBstnr &‘\é’ are< féw éfig &ﬁoj ’ éj&%fﬁ g/iéf ves el 7o
Lopn ﬁg;,@@éwf E,mfﬁ’i;ﬁ«afé@fﬁ 2 piver bank dnd Lmu Gmgand”
% ")f";ét/:/f/‘/ Atd W/ﬁ"fﬁé ﬁyé#’;ﬁy@;@s T G tpeand Ctfrdesraond™

ff”ffﬁ’f /zw{/;sq‘;gi Wmfj&{’fz& ;’;gﬂ&y o sFepsnd”

S ab Phe pipe pmi /,f bua 14 Jaeoad / e amnard
. 27 eyj }%} 5}}? %f&;:gf é"f* 3&:53’ Fel<&4 g?&?fﬂ Grid g /@f‘zfﬁiﬁgw’j ,«@; &
ﬁg&? 6 200 ek ynternd foe o vivedEenh

The  #iver hank . sta bi'l 1o o éf’f’f"jﬁ%ﬁﬂﬁ“ﬁ are fff%;é/:afg f%@fijégj Lo o,
giﬁff??éfﬂ,ég o §%gé¢:f§§'§£ ;;mj,aéfi? ,ggé ar ggff’;« %; 23- 35 feF
ane] Sty ﬁzf@%‘f ﬁé@féii These o J&fé;’%@zg stess . 1 shoefd ke
Ela ﬁwj Yhat 4 SeiSaic cwtend W) W e utF %7;gaMf¢ se Frte sat™ 4

f{éfﬁéfaé-"f’ ?ﬂs{mg &i;ffﬁﬂaf‘ﬁf 7%;{;;@’?/’ é@fgwg;@

I - .
j}g’f{ s 8 %:?
4

/2 y@f% Jewid epond ¢ «&ffeél/’ga,sgg};? a 7 ,g‘é&f st € e
(=0 gxifé@ ?/zawj altelirafan %? 535?3 i
ﬁ

s f?}‘&%/% 59‘5@%& i:éé% "ﬁ"jj ﬁjg Lz o %aff%&}’%&& @%@M?

Fumeddrno phienk o é"&;{é f/zg%fsf Hham 1.0

@ ;;;“’* rivee bsorth -«5%&“&6@;3 Lo %%Wﬂj? ﬁ%g@}? Wéé‘f;‘m S
ffig‘f&z 4 wita L ESend S s Jﬁw? i pleesd g’g;,f f;ﬂm’.ﬁﬁfﬁk»

Gnd %ygggmﬁ rmpvenend ot  cpalid veiali Aonn }gc& ar
Priod .




\DIMI"’M E %Li‘ﬁ\‘ { hdey ‘\Z\W&av&h e

JA=TS
(Lnd(&{w Bzgm-bj Mih» ™= P Companntr
[.  Shkke, Wtestan. 1,3

Veinkyed heva hadhiil

2. Shke, Wie opw [
reindvied  herm hadf)

Hood | reinforcocl
bevan badhu Bl

4 Simic, wiegd BT
o yu‘/\po“ed RN
boch & 1

5 gﬂ!&;l\i( ,WL 1) OHW l. ’o
reinbas) herm
balA V/

. Gicmitcyw@ 100 gy [ 28
Fnd yiinhved
bevm  boodfi M}

¥ Dav?w) Ca,,grmda-‘nj O B
Lull oxcovakd  fgvdihon




o[22ty Bl Shoby - Riyabans SCH). 3/

;;}’ spail - ﬁ‘«' ;é}/{, {;;;3 4 Fhoad bdets f&é{ﬁvéf@%gzg }2;/ %é?m
> é{ = ,' 5 - )'
Seismic evens wwwe L/ just Toyer 1.0, Thes puant Fhut 1o all

Jrledebood, fhace will be Some  qusn ,,f,; Slope mavemend  duieg
555/{53;% Tl pvent  Fhud apgaatchi ,,,wzyg %{5{,&&!& o ﬁ@;f 5 ey,
é‘/‘zﬁ*‘% ‘4“/’{%;/”57/ ’Wff‘;if;f/{/ @E%M A j/?fj;ﬁé.} }%;/;gggz;;@ 5;? ﬁ/.gé%;
A ﬁ.ﬁ;@f 2 ) P mavenend  [I anfies jaqel o pg” Hi Biwn 27 oo
Small gensandr Do ki ll tyeey of 74, roch omwr, Sine  Ha n
???’MV and ?V’{& &a‘%ﬁ,{;&/;}@? S‘%;ﬁ;{ézg ‘o @w&?&,@mﬁﬁi 2rv %"ggjgig;%y@%

2 ’é“} ff{?{ ﬁw«; &{}w& 47 ;‘Z fé’%’{jﬁ //yéaéf? wil e /M;:gf;;i f%i&

Y
N
=4

?&g

7@"“;’%“ % A Sty frinihses Jf&*{f pany pat even reect  be vepasiid

fjﬁ%ﬁf %ij i a;ﬂjﬁg WV&EJ?"@% é&f?ﬁi!ffﬁ (hees ;:%%e Joe4
17 lasars  within /; Ardsed Rl radive fod depsits ot
Usnhae 5%” Ho_ 1 Mmf Ho which %ﬁg, ;’x»?” Are. Jorfew Gnngdded
y/si}f Aittate whetbor /i yasf; A 15 G g jﬁ»?g erguz b Arua fy veged 1

ni Peuod woveound 8 Mo rivecbonbe Shpa, ?’ie reselt cpaldd Piesa
ﬁff}‘gx Veve 17 HL 5} &ju/}g gi{?fw A panad G yff?éwﬁﬁg;?m} g{?gz o

;4
¢ » -
5’,&;@ prd e psnd Givad jéggm%m»ﬁ J A Biress jf/ Q&gffmzw ,g*’f?'““

&

Short Term - Thi_ g,ﬁjj{ﬂj&f%’d/ /if«f‘:’v”’ 7 f’f’},’;f ’i{ffr’gf*@;? xﬁﬁf@%’%f};ﬁf
{3 §§f§5§}§f ”%g féf{j fv;ée‘f/@}‘zéw% &5"" 5Aé§&sy7%/é{ ;@;ﬁfﬂﬁdﬁéwﬁzﬁjﬁgéaﬁ
ov Fho Sike Sor Cagy Hud T 911/ lag #1177 fagx& 3 fg{g,wyﬁé S0 g f b G
St 17 Stavcl verteil o &fjm "?’/‘!‘% 10 Bt 15 pleds @csiss #4555
Drcdsed AL nafive plugpozid are anfyeipaded g’g be gnsguntiid Lot Se
ggg;;@%/‘? He O a v aPasy arves_. [h {"' Rt 4 iﬁfgﬁéﬁf&zw@%@ i F 5@@;%"@*%%’
?@gﬂﬁf aradr o §1 Orthus ag;f;*f? %;Q’%;@ . f&;ﬁwé z’fé&gyfa Fawe Shgals/ 4
ﬁ%’@;ﬁ% %@Ms‘;&‘ﬁf% dﬁ’%&fﬁfiﬁw&% Ho éfé’f;?% ;%uf’ 5@3@;%% Zt, 20 &jfw giﬁf/
Jesein, ﬂ ;ma{ Fo o Jé‘f?f, + s 5@5&?&;%% Shoudod e rPig thcs
7o m%{ Seaw Ho reseb z%mj J s rlonaln Fa aded

s

g

Lo N

i e 5
ObceovaFooms Shonld 5o pade pluvies, lnstrchin fo verit Fhad lon
ave a9 /any,@j’gpg% 5%?:5%@@% . LE Oneli Fania ygga’g? j;%ﬁ? Ledr
f‘; %jﬁ Qs g’?;f);& 77 j;fg ﬁ»gggu Lot ?f;&i«?& ‘;ﬂi‘ FLa j%gfw ﬁﬁf;f Lomelogigos ¥

alid .




ATTrREHMENT A

Zowan o kS




’rof 5] Dank = a3 ke
LY rarme 5wl fand By

DT | Project Mo: 8601526.002.1008
Monitoring Well: MW-11
Project: Orsgon Steel Mills
Client: Oregon Steel Mills Ground surface: Gravel
Locatlon: Portland, OR Geologist: E. Dodak, L. McWilliams
= > | &
"g':’ SAMPLE E é § g GROUP LITHOLOGIC
= AMPL a
= le) (&} Ied
E | NUMBER | = | O | = | @ |symBoL DESCRIPTION WELL CONSTRUCTION DETAIL
o = w o | =z
w [e) o = =
(& ] = o
Abwp Ground
PVC Slp Cap\ ) /onmvo Casing
- 0 Qe a
[ Fine to coarse GRAVEL (slag) very dark ’ 4
u % 33 gray (10YR 3/1), slightly mois Concreto Seal ———- .
— 1 o 1
5 4 fine to fine SAND, yellow-brown Beniont 2]
- 0.9|65% 32 (1(§¥R 5/4), 15-25% silt, shghtly moist to dry. Chips 3 .
-2 a A‘s above w/ trace organics (roots), slightly 7 3
- 0.4|70%| 1 micaceous. Benlorits .
4 1 Grout 4]
o 4 10-1/4° 0.D. -
— ° | s002-067 | 0.6 |75%| 5 Increased silt content 5.3-5.5' BGS, Borsiete -
= 7 golor ?gnge to yellow-brown (10YR 5/4) E
- elow -
— 6 As above w/ decreased silt content, mostly 6
- 4 fine sand. -
- 1.3]100% 4 4
— 7 4 Increased silt content 7.1-7.3' BGS only. 7
- 3 2°SCH 40 j
-8 1.1180% 23 Increased silt and very fine sand content. PVG Riser L
9 9
3 Sm/| Grading to silty very fine SAND/very fine ]
1.3/100% 3 ML | sandy SILT, yellow-brown (10YR 5/4), e
—10 2 micaceous, slightly moist. 10—
g : E
— 1:3[100% "4, ot T
u Chips 2]
- 12 /J 2 As above w/ trace orange mottling. i
- 1.1[100% 1 5 , N
13 1 Decreased silt content below 13.2' BGS. >
- ) 3 ]
- 1.1[90%| 2 Snlx fine to fine SAND, yellow-brown e
= 2 5 R 5/4), 20-30% silt, trace organics % 4
C 15 roots), shghUy moist. % 15-]
- 2 U g N
- 1.1[85%| 3 Color change to dark yellow-brown (10YR : 5 ’
16 3 4/4). <k 16—
- 4 7]
— 1.3 {100% 4 ot "
- 5 Very fine sandy SILT. brown (T0VR 573). ]
L 18 trace carbonized and non-carbonized 2°SCH 40 18—
- 2 organics, abundant orange mottling, slightly PVC 0010 =
- 16190% ‘3 moist. Shot Sereen ]
19 ' s Yiszs Filer Pack 19
s 9;% 4 MU Cla¥ F{ SILT/silty CLAY, dark gray-brown 1020 ]
" A G S‘l 4/2), abundant orange mottling, 10- Siita Sand 4
-, ML N15% orgamcs stiff, slightly moist. / o ]
20 \As above w/ increased silt content. =
Drilled By: Cascade Drilling Well Casing Elevation: 37.30' Datum: NGVD-29
Drill Method: Hollow Stem Auger Ground Surface Elevation: 34.38'
Drill Date: 22 October 2002 Borehole Diameter: 10-1/4 Sheet: 1of 2
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Project No: 8601526.002.1008
Project: Oregon Steel Mills
Client: Oregon Steel Mills

Location: Portland, OR

Monitoring Well: MW-11

Ground surface: Gravel

Geologist: E. Dodak, L. McWilliams

= izl E

S E é S| 2

© | samPle | 8| 3 | 8 | & | GROWP

E | NMBER | 2 | g | E | i |SMeOL WELL CONSTRUCTION DETAIL

w CRERERRES

(=) s | @
20 2 ML | Very fine sandy SILT, dark yellow-brown 20+
» 1.6 2 (10YR 4/4), 30-40% sand, some orange 4
- 4 mottling, moist. .
— 21 21—
— 2 -4
» 1.6 2 Color change to brown (10YR 4/3) w/ .
|— 22 3 decreased sand content and some clay 22—
- (10-20%). -
[ 23 v . 23—
- 1.6 2 Very fine sandy SILT, dk. yellow-brown 2°SCH40 .
- 3 (10YR 4/4), some orange mottling and PVC0.010 4
=y carbonized organics, very moist. Slat Screen .
o {iML/[ Silty very fine SAND/ very fine sandy SILT, 1
o 1.3 1 11 SM| dark green-gray (5GY 3/1), micaceous, trace 3
25 2 | orange motfling, wet to very moist. 25—
26 ) ) 2s~j
L 101400, ]
7 Borehale 27 -
- 0.2 21 i
- . T f Filier pack
|28 2 Siity very fine to fine SAND, greenish black 1020 28
o (SéyY 2.?/1 ), 20-30% silt, wet. Siice Sand .
29 0.0 1 T [[T| ML | Grading to SILT, dark green-gray (5GY 3/1), ]
- 1 some orange mottling, moist. " :
Y Silty very fine to fine SAND, dark 30
t 0 yellow-brown (10YR 4/4), 20-30% silt, wet.
o 0.0 1 e Increased silt content (~40%), 30.5- ]
— 31 1 I 31.0'BGS. 31—
B AR " 3 1
- ) Very fine sandy silt zone 31.6-31.9' BGS. Centaizer 1, .
t— 32 1 nd cap 32 —
- 0.0 1
- 1 F” ]
" 33 }— . - 33
n Total depth 33' BGS. j
—.— 34 34 _—:
[~ a5 35—
— 36 36 ]
L— 37 3]
| 38 38
39 39—
- N
- B
[ 40 40 —]

Drilled By: Cascade Drilling
Drill Method: Hollow Stem Auger

Drill Date: 22 October 2002

well Casing Elevation: 37.30° Datum: NGVD-29
Ground Surface Elevation: 34.38'

Borehole Diameter: 10-1/4" Sheet: 2of 2




Project No: 8601526.002.1008 _
flonitoring Well: MW-10
Project: Oregon Steel Mills
Cllent: Oregon Steel Mills Ground surface: Soil
Location: Portland, OR Geologist: E. Dodak, L. McWiliams
= = >
2 E= § % 2
w SAMPLE | 85| 3 8 z GROUP LITHOLOGIC
E NUMBER §§ Q % W | SYMBOL DESCRIPTION WELL CONSTRUCTION DETAIL
=z
8 S B -
20 7 ML | SILT, very dark gray (5Y 3/1), soft, very 20—}
L 0.0 [90%| 1 moist. e
ay -- 1 ¢ | As above w/ trace noncarbonized wood. .
- ] As above, very moist to wet. '3
3 0.0{100% 2 | Moderately stiff from 21.5-22.0' BGS. .
— 22 - 1 '7.'.'L 22
— -~Tsm] Silty very fine to fine SAND, very dark gray .
s 1 e (59’3/1), 30-40% silt, very moisfx ¢ A -
- 0.0 [100%4 1 Slightly sandy SILT, dark gray (5Y 4/1), 7 SCH 40 23—
- -- 1 ~10% very fine sand, soft, very moist {o wet. PVC 0.010 ]
- 24 Slot Scresn 24 i
L 1 g\g%a.aasce;d sand content (30-40%), 24.2- N
- 0010041 | 0'BGS. .
- % - 12 Sand absent below 25.0' BGS, trace 25
- organics. .
- 1- Color change to brown (10YR 5/3) w/ 20- =
—26 0.0 .100‘%1 12 30% sand, some orange mottling. 26—
- - 1 . 10-4/4* 0.0 B
- ., Silty CLAY layer from 26.2-26.4". I Borenole =
- 1- As above w/ sand content 15-25%, | -
n 0.0 100% 12" Clay rich zones 27.5-27.6' and 28-28.1' BGS. Fiter pack
| 28 - 1 1020
L: Silica Sand
- 1 v,/ CL | Silty CLAY, It. brown-gray (2.5Y 6/2).
—29 o 4o TH{Sm/[ Siity very fine SAND/ very fine sandy SILT,
— 9_0 100% 121 1] ML | yelfow-brown (10YR 5/4)r.ysome orange Centra
mottling, very moist to wet.
F_ 30 AL L End cap
; 1
- 0.0 100%1 1
— 31 - 1 Grading to silty very fine SAND, dark
- yellow-brown (1 OYR 4/4), 25-35% silt, wet. Benbnite
. R Very fine sandy SILT, dark yellow-brown Chi
32 00 100‘71 11 a" (10r‘¥R 4/4) 15-30% sand, sgme orange . ?
- -- mottling, very moist. %
33 Total depth 33 BGS.
34
I 35
o
- 36
g 5
-
- 37 .
[ 38 38—
- —
t ]
L 39 39—
- —
40 40
Drilled By: Cascade Drilling Well Casing Elevation: 35.78' Datum: NGVD-29
Drill Method: Hollow Stem Auger Ground Surface Elevation: 33.27
Drill Date: 23 October 2002 Borehole Diameter: 10-1/4" Sheet: 20f 2




Decrn N ¥ Comba mily

Project No: 8601526.002.1007
: Monitoring Well: MW-10
Project: Oregon Steel Mills
Client: Oregon Steel Mills Ground surface: Soil
Locatlon: Portiand, OR Geologist: E. Dodak, L. McWilliams
g =_ || E
& SAMPLE 5% g 3 g
= &g 3| 3| Z | GROUP LITHOLOGIC WELL
E | NmBER |=3| Q| = | I | svmea DESCRIPTION CONSTRUCTION DETALL
& 3 x| 9| =z
o < | @ |
e SlipCap\ '/Probcws Casing
[~ ° Gravelly silty SAND, dark yellow-brown T 1 -
- 3! 659 8 X 10YR 4/4), fine to medium sand, gravel up | Concrete Seal ——¢.. . N
oy 2.3)65% 10 8 0 1-1/2"_dia., moist. L ]
- o p o ©| GW| Sandy GRAVEL sla%?. dark gray (10YR 4/1), .
— o fine gravel to 1" dia., fine to coarse sand, -
-, 6 O d slightly moist. -
5 2.4|70%| 11 b O Color change to very dark gray (10YR 3/1). Bentonite =
- .- 10 » O Chips ]
3 O ’ ]
N o O 3
n 6 o . 7]
- 3.0/40%| 6 DO qa As above w/ coarser gravel coated with a "mf' -
— 4 -- 3 00 white material. 7 4]
- 9 Ug q é .
— ° 2.4|30% 5 Pod 2 =
- -- AN sevonte __ [ o]
— 6 ML | SILT, dark gray (10Y 4/1), trace to some Got P 5
- 6 Cravaiy sonay ST Hark aray (2.5Y 4/1) 7 v ]
- , dark gray (2. \ .
- 2.6190% 5 fine to rgwediun); sand, grave uz go 1" dia., VJ PVC Riser -
— 7 N 4 moist. Z 7
- Color change to olive-gray (5Y 4/2). é ]
- 13 .
— 8 gjo 90% 21% Color change to dark gray-brown (10YR 4/2). é 8":
N 7 ]
— 9 Color change to dark green-gray (10YR 4/1), é 9
- 10 weak to moderate petroleum-like odor from y -
C 22175%| 5 8.5-9.0' BGS. A % 1
— 10 N 5 Gravelly silty SAND, dark qray (5YR 4/1), 7 10—
- fine sand, 30-35% silt, 10-15% gravel, 2 .
r indistinct to weak petroleum-like odor, moist. o -
- 3 5 ]
i 2.5/50%| 3 As above w/ no petroleum-like odor, dark Benlonfle 2
- N 3 gray (2.5Y 4/1), trace wood. Chps B
- 12 3
o 5 ]
= 2.2/30%| 4 Sample recovery mostly wood. _
— 13 -- 3 13—
14 3 14
S 0.0{60%| 1 Sample recovery mostly wood. ]
o -- 2 Silty SAND, very dark gray (5Y 3/1), fine .
C 45 sand, 25-35% silt, trace gravel, moist. .
— 15
- 2 ) .
- 0.0 [ 50%| “1 SILT layer, dark gray (2.5Y 4/1), from o .
— 16 .- 1 16.1-16.2' BGS. 16—
- Fine SAND, very dark gray (10YR 3/1), loose .
i 5 moist. n
- 0.0[60%| 3 As above w/ trace fine rounded gravel. rscHe0 ]
- -- 3 PVC 0.010 -
- n - Siot Screen ]
L 18 1 As above, moist to wet. 18—_
: 0.0|70%| 1 Filter pack .
— 19 -- 1 ; 10720 19—
- ML | Grading to SILT, very dark gray (5Y 3/1), Stica Sand ]
- soft, very moist. _
- 20 20
f
Drilled By: Cascade Drilling Well Casing Elevation: 35.78' Datum: NGVD-29
Drill Method: Hollow Stem Auger Ground Surface Elevation: 33.21

Drill Date: 23 October 2002 Borehole Diameter: 10-1/4 Sheet: 1of 2




Project No: 8601526.002.1008 )
Monitoring Well: MW-S
Project: Oregon Steel Mills
Client: Oregon Steel Mills Ground surface: Grass (Top of soil berm)
Location: Portland, OR Geologist: E. Dodak, L. McWilliams
= — >
& £ é :Ea 2
© | sampe | B | 3 | 8|z | 6ROV LITHOLOGIC
E NUMBER 3 § % E SYMBOL DESCRIPTION WELL CONSTRUCTION DETAIL
w (¢} g =
—20 7 GRAVEL (slag), gray (N 5/), upto 1" dia., % 20
o 0.5 | 15% gz moist. 3 ;]
r -
21 37 Sandy GRAVEL (slag), dark ray (N 4/), 21 B
- 05 | 75%| 34 gravel up to 1" dia., trace metal fragments. .
:22 30] 22 —
L Centralizer 3
23 18 23 -
- 0.5 |50% 251)1 Color change to dark gray (N 3/). ]
:- 24 24 .
C 2 3
- 0.5190%| 1 Siity fine SAND, brown (10YR 4/3), 10-20% ]
_ 25 2 silt, moist, no petroleum-like odor. 25
" 2 gine SAND, brown (10YR 4/3), trace silt and .
:—26 05 | 75%] “2 ne gravel, moist. 25__:
g * :
27 27 -
1 Silty fine SAND, brown (10YR 4/3), 25-35% 7
E 0.8 |100% 2 sillt.y moist. { )
28 ! Fine SAND. dk. gray-brown (10VR an), 28~
» moist.
29 2 Silt content 25-30% from 28.5-29.0' BGS.
- 0.1{80%| 2 2'SCH40 29
- 2 PVC 0,010 -
30 Skt Screen
o ] Color change to dark brown (10YR 3/3). 30-_
_ .5 [1009 ]
[ 31 0.5 (100% 21 Wet @ 31' BGS, no petroleum-like odor. 31—
= Color change to very dark gray (2.5Y 3/1) .
- below 31.2"BGS, fine to medium sand, E
32 1 trace silt -
_ 0.5 [100% 1 As above w/ 3/4" thick wood layers @ 31.5 32—
- 1 and 32.5' BGS. 10-14" 0.0. R
33 SILT, dark gray (5Y 4/1), slightly stiff, trace Borenole .
- 1 very fine sa%d, n(o petr eun?—likye odor or 3
r 0.5 {1004 2 e, e w! 10-25% fine sand Filerpack .
34 L Fine SAND. very dark gray (N3 /), trace sit, 1020 .
5 wet, no petroleum-like odor. Silica Sand 3
. 2 -
39 0.5 [100% "2, As above. -
36 ]
. ; c ]
E 0.5 [100% 1 As above w/ 0.1 wood @ 37.1' BGS. N
C Very fine sand( SILT, dark gray (5Y 4/1), -
- 20-30% sand, trace wood. ]
L 1 ]
2 0.5 [100% 1 Benionte -
- 1 Chips .
kel A Total depth 39' BGS. .
- -4
E—m 46—
r
Drilled By: Cascade Drilling Well Casing Elevation: 40.95' Datum: NGVD-29
Drill Method: Hollow Stemn Auger Ground Surface Elevation: 38.42'
Drill Date: 29 and 30 October 2002 Borehole Diameter: 10-1/4" Sheet: 2o0f 2




Y_).—‘L{M ’ § 1/}:.3' :\{

7] doi
Project Mo: 8601526.002.1007
Monitoring Well: MW-9
Project: Oregon Steel Mills
Cillent: Oregon Steel Mills Ground surface: Grass (Top of soil berm)
Location: Portland, OR Geologist: E. Dodak, L. McWilliams
= >
& E|E % 2
“ | sample | 813 | 8| 7 | GROWP LITHOLOGIC
E | wmeer |3 [ Q| E | & |SveoL DESCRIPTION WELL CONSTRUCTION DETALL
w o) o 9 =
o 2 o
Above Groun_d
PV S!ipCap\ Protective Casing
— 0 Silty fine SAND, brown (10YR 5/33, 20-30% h
= e silt, 5-10% gravel up to 1/2" dia., dry. Concrete Seal ——— .
o 1.0{80% 57 .
C SILT, brown (10YR 4/3), trace roots and ]
-, 3 gravel, stiff, trace orange mottling, moist. 2]
- 1.4{50%| 2 As above w/ trace coarse sand. Bentonite =
- 3 Chips -
— 3 3
" 2 Silty fine SAND, brown (10YR 5/3), 30-40% 10:44°0. .
- 1.465%| 2 silt, trace fine gravel, mgist. no petroleum-like Borehote -
I~ 4 2 odor. 4—
C 1 _E
- S 0.7|65%| 2 8
- 2 Bentonite .
S Very fine sandy SILT, dark gray (5Y 411), Grout 6 —
- 1 trace roots, moist. A 2°SCH 40 ~
- 0.7 70%| 5 Silty fine SAND, dark yellow-brown ’(_1 OYR PYC Riser Z
— 7 8 4/4), 20-30% silt, trace gravel, mois 7 —
pel 6 -
~ 8 1.0|70%| 8 Sandy GRAVEL (slag) layer from 8.2-8.5' &=
10 BGS, gray (M 5/). -
g 9
10 . .
. 1.0]165%| 13 As above, color change to grayish brown R
- 10 13 (10YR 5/2), ~10% gravel (up to 1" dia.). 10—
:-- 1 18 11—:
L 0.5 | 50%| 20 As above, color change to brown (10YR 4/3), i
- 23 ~1-1'/2" dia. piece of broken gravel (slag) @ -
C 1 11.5' BGS. 12]
n 5 .
- 0.11100% 5 N
— 13 7 13—
14 4 14
- 0.5190%| 2 Color change to dark yellow-brown (10YR ]
o 2 4/4), 30-40% silt. -
- -4
L 15 15—
. 1 1
;: 05170%| 0 As above, decreased gravel content. -
o L White chalky material (1" thick) at 16.5' BGS. 16
C 1 -
- 0.5|50%| 3 7
t 5 Gravel (slag) content 30-40% below 17.5'. .
— 18 . 18—
- 27 Bcnlgn(e ]
C 0.1{20%| 3 As above, color chan?e to grayish brown Chips i
— 19 1 (10YR 5/2), some white chalky material. 19—
5 - .
o GRAVEL (slag), gray (N 5/) to 1" dia., moist. .
+— 20 20

Drilled By: Cascade Drilling

Drill Method: Hollow Stem Auger

Drill Date: 29 and 30 October 2002

Well Casing Elevation: 40.95'
Ground Surface Elevation: 38.42'

Borehole Diameter: 10-1/4"

Datum: NGVD-29

Sheet: 1of 2




™ [ project No: 8601526002 1007 o
Monitoring Well: MW-8
Project: Oregon Steel Mills
Cllent; Oregon Steel Mills Ground surface: Gravel
Locatlon: Portland, OR Geologlst: E. Dodak, L. McWilliams
= > L
3 AERERE
£ | sampe | 8| 2 | 8| 3z | GROWP LITHOLOGIC
E NUMBER § Q ‘g “ SYMBOL DESCRIPTION WELL CONSTRUCTION DETAIL
z
8 olsla|"
20 . - . |
20 2 SP | Fine SAND. brown (10YR 4/3) wi trace silt, 20 7
N 00[90%| 2 moist.
L 21 2 2°SCH 40 21 ]
3 2 PVC 0010 ﬂ
8 07190%| 3 Color change to dark gray (10YR 4/1), Stol Screen :
— 22 2 mostly fine sand. 22
o ¥ | wet @ 22.8 BGS. ]
- 1 i
z 09 [100% 1 Color change 1o v. dark gray (10YR 3/1). , 23
F 2 As above w/ wood layer at 23.5' BGS. B
— 24 Geeon 24—
o 1 As above, wood layer (0.2' thick) € 24.5' BGS O D ]
. 05 [100% 1 ve, wood Iayer (0.2' thick) g Borehoie :
L 25 1 Interlayered silty fine SAND / fine sandy SILT 25
= v. dk. gray (10YR 3/1), v. moist. i -
- Very fine sandy SILT, dark gray (10YR 4/1), Fater pack ]
|— 26 05 1100% 1 1 10-20% v. fine sand, moist. A su.:régm 26 j
C ' T Fine GAND. very dark gray (N 3/). 5-10% .
. silt, wet. N
= | 'sm| Silty very fine SAND, very dark gray (7.5YR 27—
- 1al70% 1 ; - 3/1), 3040% silt. Centalizer ]
28 L ML | SILT, v. dark gray (5Y 3/1), moderately stf, ' £d cap 28—
- b moist, no petroleum-like odor.
- . V. fine sandy SILT, v. dark gray (5Y 3/1),
— 28 14 1000/,J 0 3040% sand. 25
» ’ i SILT layer 29-29.5 BGS, dark gray (3Y 4/1)
- w/ traceé wood, moderately stff, maist, no
F 30 petroleum-like odor. KA 30
= 2
L 1.0 [100% 2
- 31 3 g 3
L % .
- Total depth 31.5' BGS. - "“’q
l— 32 32—
: ]
T 33 33—
- -~
i :
- 34 343
s ]
b 35 15 |
- ]
— 36 i ; 36—
- ; -
- 37 37 —|
E‘— 38 33:
: 1
-39 39—
.40 |- B Bt Gt - - e 40~

Drilled By: Cascade Dnilling
Drill Method: Holiow Stem Auger

Drill Date: 28 antd 29 Octoter 2007

Well Casing Elevation: 33.97 Datum: NGVD-29

Ground Surface Elevation: 3178

Borehole Diameter: 10-1/47 Sheet: 201 2
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Project No: 8601526.002.1007 . raS
Monitoring Well: MW-8
project: Oregon Steel Ml Lb—o—————— _
Client: Oregon Steel Mills Ground surface: Gravel
Locatlon: Portland, OR Geologlst: E. Dodak, L. McWilliams
= > ] =
[ k: ElE 32
- SAMPLE al = = | GROUP LITHOLOGIC
a1l |0 &
E | nMsER | 3 |G| 3|k fsvmea DESCRIPTION WELL CONSTRUCTION DETAIL
ui 3 le ! Sz
o < Jl =
i Above Ground
% PYC Stip Cap ~ Protectve Casing
- 0 — — ‘ - — 3
u ' o ’ 10YR 471), moist. i ]
- ‘ . 96 qu\;) g\; Fine GRAVEL, dark gray (10YR 4/1), moist ) o et ) 5 :
- 01 /o O .
L 1 t ’ 6 ng; Sandy fine GRAVEL (slag), v. dark gray = l_, 1]
o L O N 3/). trace white powdery material, medium 22 i -
- » T D 7, o coarse sand, moist SRS .
- i 7 R M ki .
2 ‘ Fe, T S 2
- { 0.0|80%| 6 LY 7 Bentonila o ’}\\’ -
= : i X ) |
N ,’ 7 15| Siity fine SAND, brown (10YR 4/3). 30-40% Chips RS .
— 3 T RO silt, trace fine gravel. moist. ﬂ > 3
- ! 3 % & 10-14°0D .
- | 0.0)|75%| 4 AN Color change to dark brown (10YR 3/3), A Gorehore N
— 4 | 7 T 15-20% gravel (sorne slag). % 4 —
u R 3 7 .
— 5 | o, J / {ﬁ 5—
- | 03]30%; 3 77 -
N J : 4 Jentonile % f ]
- — Grout 5 % 65—
— 5 ! . As above, color change to brown (10YR 4/3). 7 Z =i ]
- L 03l70%| 4 gravel upto 1.57 dia. [slag). % 2 OyUC Riser :‘{
— 7 ! 7 g g 7]
- é é ]
- 8 . 2 L . 'ﬁ 8]
- | 07150% 2 As above wi gravel up to .75" dia. (stag). A ]
{ 2 % :
= 9 ! N A § g
- i 2 e 3 ]
. 09|75%| 2 As above, decreased silt (10-20%) and Crige % ]
10 3 gravel (5%) content below 10" BGS. é 10—
=19 2 : 11:
N 11[75% 2 g : - 3 7
- 2 - SP Shghqy silty, fine SAND, brown (10YR 4/3). : R
- g 10-15% silt, moist. ’ g ]
— 12 FiterPack 1o : 12—
e 3 . 10720 Sihca Sand - h
i 4 0.7{35%| 7 1 -
H 13 5 13—
B Centralizer ——4 ]
L 14 5 18]
- 0590%| 3, ]
- ! 2" SCH 0 8
e ovC0010 St 0]
f_ | 2 Screen -
C05:90%| 2 y As above. trace silt below 15.8' BGS i
- 16 | 4 16-
- 17 ' { 2 Ea— J— [ — 17--
s | 0.7]100% 2, | |'SM| Sity SAND. 26-30% st 17 0175 BGS
18— L_ ! sp .
- oo ! :
[13 lmo% 1
ro19 i 2 . 19
20 - . ' I LA_.‘. ¥ P i o~ .o - . . . L .‘ 20
L
=
Drilled By: Cascade Onlling Well Casing Elevation: 33 97 Datum: NGVD-29
Drill Method: 1iollow Stem Auger Ground Surface Elevation: 3178
Drill Date: JHand 249 October 2007 Borchole Diameter: 10-1/47 Sheet: 10i 7




™ | project No: 8601526.002.1008 o
Monitoring Well: MW-7
Project: Oregon Steel Mills
Client: Oregon Steel Milis Ground surface: Grass/ soil {(Top of soil bermj
Locatlon: Portland, OR Geologist: E Dodak, L. McWilliams
J
= . > =
K ezl & | 3|2
< osamete | 2g) 3 | | & | ROV LITHOLOGIC
E | numBEr (23| Q| 3 | | SMeOL DESCRIPTION WELL CONSTRUCTION DETAIL
o 7] o
w o) @ . Z
o e | @
—20 |—— - - 20 —
- 2 SP | Fine SAND, dark gray-brown (10YR 4/2). Benioane
= 3.2 [100%4 33 trace rounded gravel, loose, moist. Ches ]
;— 21 - 21 _j
L 3 1
C 3.7 185%| 3 ]
- 22 - 4 22
]
E 23 2 Centaizer 23
- 201e0%| 2 ]
- - 5 A
2 2 As above w/ fine to medium sanu. 24
o 18 [100% 6 ]
— 25 - 7 25 —
= g
- 3 ]
% 2.4 [100%4 2 26
C o . As above w/ piece of wood @ 26.5' 8GS. .
b 27 27 —
C 3 N
- 221|90%| 4 4
— 28 - 4 28 —4
29 3 0 . 26 -
L 24 (85%| 3 As above w/ 10-15% at 28.5 and 29.8' 8GS. SCH 40
o ~ 3 PVC 0.010
- Skit Sgeen
- 30 . - 30
b 3 . |
- 27 180%| 3 1 Wet @ 30.8' BGS, some orange banding. :
— 31 N 4 Mostly fine sand no gravel, color change to 31—
- very dark gray (N 3/? .
L 2 N
- 32 46 [100% 2 As above, weak petroleurn-like odor, no 32':
= N 3 sheen. 1400 -
- Boretrie E
— 33 33—
. I 1
r 40 |75%] 3 Filter pagk .
b— 34 N 3 1020 34 —
r Silica Sang 2
ke 24 [100% 5 35—
- N 4 4
S 16—
r 26 [100% '3 :
;——'- 37 N 3 Convaer 37 —
r No evidence of petroleun on 1op of silt dcap 1
- B 2 ML | SILT. dark gray (2.5Y 4/1), moderately stiff, iy e
38 16 |100% “» trace Organics, moist. 38—
N 1 As above w/ 10-15% very fine sand lrom ]
C 38-38.3' BGS ’
. . .
- Total depth 36 4 BGS. Sampled o 39" BGS. 29—
o ] —
r
Drilled By: Cascade Driling well Casing Elevation: 41.73 Datum: NGVD-29
Orill Method: Hollow Stem Auger Ground Surface Elevation: 3824’
Drill Date: 24125 October 2002 Borehole Diameter: 10-1/47 Sheet: 2ot 2
[N
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Project No: 8601526.002.1008
Project: Oregon Steel Mills
Cllent: Cregon Steel Mills

Locatlon: Portland. OR

Monitoring Well: MW-7

Ground surfaca: Grass / soil (Top of soil berrn)

Geologist: E. Dodak, L. McWilliams

— [
3 2 E‘, 3|
w | sampte [8g| & | 8| & | GROW LITHOLOGIC ”
£ | nuveer (23| Q| 3 |2 | Sveol DESCRIPTION ELL CONSTRUCTION DETAL
w APl @ | S| =
o = | @
Above Ground
PVC Sho Cap ~{ L~ Protecive Casing
- 0 - o
8 18P | Fine SAND, dark yellow-brown (10YR 4/4), ] l ]
. 3 : l f ark yellow * ( ) Concrele Seal ———4 - . .
i 28l90% 2 trace fine gravel and silt. moist. . | N
— - 3 1 -
C Bentonite :
e 2 it 2
- 34{60%| 3 As above w/ decreased siit.content. -
- B 5 ]
- 3 3—
o 2 3]
- 41709 . .
S % - % 24 As above w/ trace gravel up to 17 dia. 14—
- B
N p—— —
— -
L. 5 ) 10-1¢* 0.0 5 —]
L -l - .- As above wf 10-15% silt, frace organics. I Borerole B
- ]
— B 6 —
o 3 3
- 3.4180% 1 As above w/ decreased gravel and silt N
- 7 - 2 content. =
> ~7.4 . .
}; A . — Increased silt content @ ~7.4' BGS 2 SCH4D ]
— 8 o PVC Riser 8
b 3.4(90%| 8 ML Sandlz gravelly SILT. v. darké;ray-brown -
- - 9 (10YR 372), fine gravel to 1" dia. (mostl ]
-9 slag) 20-30%, fine to coarse san 15.20%. 9]
moist. ‘ ]
10 Bertonite .
32170% 11 Grout
10 -- 36 Color change to very dark gray (10YR 4/1). 10%
- — Large rock (slag) ~1-1/2" dia. @ 10.3' 8GS. N
S 5 ~TSM| Gravelly silty fine SAND. yellow-brown (10YR 11
- 32170%| 6 5/4?, 25-35% silt, 5-10% gravel (mostly slag) B
- -- 8 up to 17 dia., moist. .
L 12 6 - 12—
o 6 3
= 2.8 |70%| 7 Necreased gravel content, 4 R
- 13 - 7 !?e -%5 13
o R
14 2 \ 18]
- 30(65%| 3| .
- P 2 Fine SAND. brown (10YR 4/3) to dark gray N
18 : brown (10YR 4/2). trace fine gravel (no slag). 15—
b ] 2 loose, moist R
E | 3.9]70%| 1 ]
— 16 o 1 16—
- ] ]
L i , N
- 26(75%| 0 Very fine sandy SILT lamination (0.03" thick) 7]
- o 1 @ 17.8'8GS. N
. 18 18—
B 1 .
- 3.7|80%| 2 As above w/ decreased gravel content. Bentonile N
+— 19 o 2 Chips 19—
u o As above w/ 5-10% silt from 19 5-20' BGS. N
L— 20 243

Drilled By: Cascade Driling

Drill Method: Hollow Stem Auger

Drill Date: 24/2% Cetober 2002

Well Casing Elevation: 4173
Ground Surface Elevation: 38 24°

Borehole Diameter: 10-1/47

Datum: NGVD-29

Sheet: 10! 2




™ [ project No: 8601526.002.1007 o
Monitoring Well: MW-5
Project: Oregon Steel Mills
Client: Oregon Steel Mills Ground surface: Gravel
Locatlon: Portland, OR Geologist: E. Dodak, L. McWilliams
= = > =
3 IR ERE:
& | samPlE |8¢g| g | 8| & | CROWP LITHOLOGIC
2 NUMBER [Z3| Q| = | ¥ SYMBOL DESCRIPTION WELL CONSTRUCTION DETAIL
& 3Pl | S| =
o = o
— 20 : - —r 20 ~
3 Sp | Fine SAND., brown (10YR 4/3), race silt, 7 SCH 40 . ]
C 2.4{65%| 3 moist. PVC 010 ]
- -- 2 Siol Screen N
— 21 21—
- ‘ | ]
3.1|90%) 4 As above, mostly fine sand, very moist. i
- 22 -- 5 C/%l)or change to dark gray-brown (10YR 22—
- 4 X |
- ]
23 3 -]
2 3.1|85%| 4 23—
t o B : Color change to dk. yellow-brown (1 OYR 3/4) — wéx:hff B
r— 24 ; 24 —
- 4 Wet at 24.8' BGS. 7
n 27|90%| 3 X Finer pack ]
— 25 - - 4 As above, 5-10% silt below 25’ BGS. 10720 25—
i Siica Sand ]
26 3 26 ]
- 24 100%1 2 Color change to v. dk. gray-brown (2.5Y 3/2). ]
- N 2 .
o7 Color change to black (N 2.5/) below 27" Centralzer 27 1
S . 2 .- BGS. no silf, weak petroleum-like odor. ]
N .. T'27 oo 1 ML | SILT, gark gLray (5Y 4/1), very stiff, no A e 1
— 28 2 N 1 etroleumn-like odor. BT 28 —|
- o evidence of petroleum at SP/ML contact. Bentonile o -
- : e —E
29 27|75%| 1 2-
- 1 N
L 0 -4
[~ Total depth 29.5' BGS, sampled to 30' BGS. ]
— 31 31
- ]
- 32 32
g :
}— 33 33 -
. ]
- 34 34 —
I as 35
|- 36 Jsj
Y 47—
r—' -
L 38 38—
- 39 39;1
40 o me e SR SR S B SR [ - S a0
Drilled By: Cascade Driling Well Casing Elevation: 34.68" Datum: NGVD-29
Drill Method: Hollow Sterm Augcer Ground Surtace Elevation: 3237
Borchole Diameter: 10-1/47 Sheet: 20f 2

Drill Date: 25 and 28 October 2007
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Project No: 8601526.002.1007
Project: Oregon Steel Mills
Client: Qregon Steel Mills

Location: Portland, OR

Monitoring Well:%@:‘}/;_&:i

Ground surface: Gravel

Geologlst: E. Dodak, L. McWiliams

= - > | aes
3 T & (5|2
& | sawete |8%| 3| 8| 2 | GROWP LITHOLOGIC
£ | numBer |23| Q| z | @ |symeol DESCRIPTION WELL CONSTRUCTION DETAL
o S| W o) =
w o « 21 =
"]  Above Ground
PVC Sip Cap —_| melme Casing
-
.0 b O
- o |GW| Sandy silty GRAVEL, brown 10YR 4/3), ; b B
E o 3 rounded gravel upto 1-1/2° d(na., moist. Concrete Seal ——— : . B
L 3.725% 2 o . .
- 1 N 3 Oé 7/- z 1
: 2 7 .
L 2 4 "1 SM| Gravelly silty fine SAND, dark gray-brown % % 2
= 13.3/20%| 4 ] (10YR 4/2), 25-35% silt, fine gravel (slag). Bentonite 2 f .
- N 2 moist. Grout % 7 .
— 3 -
: 10 =
R 3 7 .
- 35| <5% 2 Mostly gravel. % g .
- - v i 3
- yel 5 / / N
5 2 TSP | Fine SAND, brown (10YR 4/3), loose, moist. é ? 10-14°0.0. 51
- 33[70%| 2 A 7] 4 Bornois B
: 7 1 |
6 é 7 6
- 4 z ]
- 3.1{100% 4 ? ? |
— 7 - 4 é % 7
[:_ » A & vscha B
L ® 33(90%, 2 3 EEE PVC Riser 8—
- 1 s =
Bentonita KX .
-~ 9 Chips K 9 —
3 & ]
37190% 2 K N
-~ 10 - 2 . (3 10—
i ML | Very fine sandy SILT, dark gray-brown K2 .
" 2 [T V] (10YR 4/2), 25-35% v. fine Sand, moist. " B
- 251004 1 SW | Inferlayered fing sandy SILT, dark ]
L - 2 ray-brown (10YR 4/Z), and silty fine sand, . B
A ) rown (10YR 4/3). ; 12:
L As above w/ trace organics in silts. R
N 2.7{90%| 2 = ]
i 13 . 3 Centraizer —— 13—
- Fine SAND, brown (10YR 4/3), trace silt, -1
- - loose, moist. ]
L 14 2 V. fine sandy SILT layer from 13.2-13.4' 14
2 29190%| 3 BGS. dark gray-brown (10YR 4/2). -
s . 4 As above, fine to medium sand. > SCHD ]
RT3 B PVC 0.010 Stot 15‘;
s 2 Screen ]
- 3.1/80%| 3 As above w/ trace rounded gravel. ]
— 16 - 5 161
u — Filter Pack r j
——t
- 17 i 3 1020 Silca Sand 4 17—1
- 33190%| 3 - B
- L 4 B
18 o1 18—
C 2 :
3.1/80%| 2 ]
~ 19 .- 4 19—
—20 }— —_ e e — - 201
—
Drilled By: Cascade Oriling Well Casing Elevation: 34.68' Datum: NGVD-29
Drill Method: Hollow Stem Auger Ground Surface Elevation: 32.37
Drill Date: 25 and 28 October 2002 Borehole Diameter: 10-1/47 Sheel: 1 of 2
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RETEC

Boring/Well Log

Well #: MW-13

Sheet 1 0of 3

Project: SCE-TPH GW

Monument: Stick up

Stick Up: 6" steel protective casing

Project #: STRE1-18713-432

Northing: 724013,8  Easting:1415718.6

Ground Elevation! 32.98

Location: OSM

Drill Rig Type: CME 75 rubber track rig

MP Elevation: qq.1'7" )

Client: Stoel Rives

Method: Hollow Stem Auger

Total Depth:  31.5°

Start Date & Time: 09/07/2005 0800

Casing iD: 2"

Filler Pack: 13-30' #10/20

Finish Date & Time: 09/07/2005 1000

Boring ID: 6.25"

Seal; 2-13' Bentonite chips

Contractor:

Cascade

Bit Type: 6.25" HSA

Grout. -

Logged By. R. Knecht

Screen: 0.016-inch Slot Sch. 46 PVC 15-30°

Operator; Scott
S < c 2
Sample (3] . e
P =% o 2| = Soil and Rock Description 2 - 5
NI PINGER S R AE: sE| E
Sel §5 12125 2 §|= £~ 3 g Classificalion Scheme: USCS 2 £
Fillag | 2|@al™ & S a ] 8
' |
—T -0 0 g
{ t 0-0.5' SM: Brown fine-grained SAND and SILT, 30% i
; i fine-grained subangular gravel, 0-0.2' many rootiets |
ss V100 so/6" | 0.6 and orlganics, 0.2-0.4' few rootlets and organics,
i j 0.4-0.5' race wood fragments, damp. ‘/ i
|
! 0.5-1.5' No recovery.
b / 1.5:2.0° SM: Brown fine-grained SAND and SILT,
1100 50/6" | 5.4 : 30% fine-grained subangular to subrounded gravei,
P et 1.5-1.7" little organics and roots, few wood
| — = fragments, damp, organic grassy odor. 1
ss ! ™ -
| i 2.0-3.0" No recovery.
| |
{
3l
b o g 3.0-4.5 Very dark gray to black course-grained
E 5 4 A SAND to fine-grained GRAVEL subangular to
ss lsa.aé 20024 | 26.7 =) subrounded, 15% medium-grained sand. 10% large-
|28 ) 2 > grained subangular to angular gravel, damp. no
opLe | odor, no visual product.
! C -0
5753
[OXXS
! 8_' & 4.5-7.0' Dark gray to biack coarse-grained SAND (o
7 @‘-0 fine-grained GRAVEL subangular lo angutar, 10%
ss 555! 18121 | 17.6 03 d*'5 medium-grained sand, damp, no odor, no visual -5
124 5 Lo product.
ST
© =70
<)
o .8
Lo
0 =70
ikl erts,
ss 44.4{ 117 1 1.6 o -8
{ P
|25
’Oopj 7.0-0.75 GP: Brown lo light brown rounded to
te) subrounded fine-grained GRAVEL, 20-30% fine to
iﬁo p\ medium-grained sand, damp to wet, no odor, from
JO(O< 9-9.75 slightly sally odor, no visual product, looks
i Qg like pea gravel.
OpYL
ss 51 | 6i4ia [1.9 QS
\OA &
AOO"
xogf
b ASN 1
2




SS

SS

SS

$$§

S

58

SS

SS

S5

58

18-19.5

55.5

44.4

42

51

78

78

72

55.5

32

28

18/20
123

14/816

8/10/10

71718

5/6/6

s/817

10/10
12

18/20
123

32/
50/5"

18120
123

4.1

55.0

24.5

226

238

4.8

870

[ 9.75-10.5' SW: Brown with white fiecks of ash-like
malerial fine to medium-grained SAND, 20%
coarse-grained sand lo fine-grained subangular
gravel, one subangular cebbie at 9.75', wel, no odor.

Jﬁ_.. pas

10.5-11.5' GP: Biack to brown fine-grained
GRAVEL, 20% coarse-grained sand, 20% medium-
grained sand, wet to damp, no odor. no visual
product.

-
11.5-12.0" SP: Brown to yellowish brown fine-

grained SAND, 30% medium-grained sand, sand in

consolidated pieces feels like grave!, < 5% sill,

12.0-13.5' SW: Brown to yellowish brown fine to
medium-grained SAND, 20% fine-grained
subangular gravel, damp to wet, no odor, no visual
product,

\damp, no odor. / )

13.5-15.0' SW: Brown fine to medium-grained
SAND, <5% fine-grained subrounded gravel, vertical
lense of black gravelly shiny layer, damp, no odor,
no visual product.

-10

15

15.0-16.5' SW: Brown to yellowish brown fine lo
medium-grained SAND, <5% fine-grained
subangular to subrounded gravel, layer of fine-
grained subangular gravel at 15.0-15.2', damp to
wel, no odor, no visual product.

16.5-18.0' SW: Brown to yellowish brown fine to
medium-grained SAND, <5% fine-grained
subangular to subrounded gravel, one large
subangular to angular gravel at 17.2', damp to wet,
no odor, no visual preduct.

18.0-19.5' SP: Brown to slightly yellowish brown
fine-grained SAND, 20% medium-grained sand after
pblack organic/woody layer at 18.7', one large-
grained rounded gravel at 18.7' just above black
organiciwoody layer, wet to damp, no odor, no
visual product.

-+ 20

19.5-21.0" SW: Brown wilh trace white flecks, fine o
medium-grained SAND, loose, damp to wet, no
odor, no visual product.

P T Y R T T TS I

21.0-22.0' SW: Erown fine to medium-grained
SAND, 10% silt, <5% rounded gravel, black layer of
sand and silt at 21.2, loose, wel.

22.0-22.5' No recovery.

e e s s

22.5.24.0' SW: Brown grading to gray fine to
medium-grained SAND, siit contentincreases going
down section, wel, locse, slight saily odor.

- -2Q

-

VO




§S

SS

$S

ss

S5

28,5-30

75

67

83

72

89

8/9/10

81717

5/6/6

31415

3/a14

781

10.9

603

39.0

12.4

RRRRRRR
ERRREHERS
riiJ-L!’-J;l!J:if

f
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ARHR
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BNk

25

24.0-25.0' SP: Brown with pockets of gray fine-
grained SAND, 20% medium-grained sand, 10% silf,
<5Y% coarse-grained sand, wel, no ador, no visuai
product.

25.0-25.2' large-grained subangular COBBLE.

25.2-25.5' SP: Brown with pockets of gray fine-
grained SAND, 20% sill, silt coating outside of split
spoon soil, wet, no odor, no visual product.

25.5.27.0' ML: Brown o light yellowish brown SILT,
5-10% fine-grained sand, light gray and reddish
brown layering of silt at 26.5" and 27.0'
approximately 1 to 2 mm thick, wel, no odor, no
visual product.

27.0-28.5' ML: Brown and gray with red motlling
SILT and gray fine-grained SAND, <5% fine-grained
rounded gravel, wet, very soft, silt in gray layers
with red motties at 28.2-28.5', no odor, no visual
product.

28.5-30.0' ML: Gray fo light gray with brown red
motties throughout section SILT, wet, no odor, no
visual product,

N 25

30.0-30.75' SP: Gray with red brown motties very
fine-grained SAND, 20% silt, wet, no odor, no visual
product,

30.75-31.5' ML: Gray with red brown motties SILT,
wat, high plasticity, no odor, no visuai product.

Boring
drilied onty
to 30 feet
bgs split
spoon taken
from 30 to
31.5 feet
bgs.

HINS

Remarks and Datum Used:

Sample Type

Groundwater

The RETEC Group, Inc.
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: [206) 624-3349
Fax: (208) 624-2839

N=8PT Date

Time

Depth (ft.)

DP = Direct Push

SS = Split Spoon

C =Core
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Borina/Well L Well # MW-14 i
oring/vve og Sheet 1 of 2 5
Project: SCE-TPH GW Manument. Stick up Siick Up. 6" steel protective casing |
Project #. STRE1-18713-432 Northing: 723225.9  Easling: 1415377.0 Ground Elevati(_)_n::_ 12.41 !
Location: OSM Orill Rig Type: CME 75 rubber track rig MP Elevation: 14.34 i
Client: Stoel Rives Method: Hollow Stem Auger Total Depth: 15 J
Start Date & Time: 09/01/2005 1100 Casing ID: 2" Filter Pack: 8-15' #10/20 _:
Finish Date & Time: 09/01/2005 1300 Boring ID: 6.25" Seal: 1-8' Bentonite chips '
Contractor: Cascade Bit Type. 6.25" HSA Grout: - {
Operator: Scott Logged By: R. Knecht Screen: 0.010-inch Slot Sch. 40 PVC 8.5-15°
Sample 5 o) c 2
(8] . . .
== ol 2 | = Soil and Rock Description S —- 5
oxl€ 8| 8| i El2a S| B | £ g E
Sl $S5 | X235 E e = = & g Classification Scheme: USCS o E
Frhlow | tj@al” = Q a w o
- O 6]
170 0 1
C 0.0-1.5' SW: Brown fine to medium-grained SAND, {
. { 0.0-0.5" trace <5% fine-grained subangular to
ss 94 | 3314 | 1.0 o rounded gravel, 1.0-1.25' roots and a piece of wood,
. .) damp from 1.1-1.5, dry.
o
! PID
. { background
: 1 0.2-1.0 ppm
K 1.5-2.25' SW: Light brown fine to medium-grained
i SAND, <1% fine-grained subanguiar gravel, race
ss 100 3/4/4 | 4.1 T wood fragments.
T 2.25-2.5" SP: Brown to reddish brown fine-grained
e SAND, 15% medium-grained sand, 5% silt, damp &
R \wet. no odor.
+
e 2.5-3.0' SW: Dark gray fine to medium-grained
) SAND, <%5 coarse-grained sand, few wood pieces,
ss {3375 72| 338 {23 . wel. |
.. 3.0-3.75' SW: Dark gray fine to medium-grained 1
RN SAND, <5% coarse-grained sand, few white /
T “. ; \fooliets. slight sweet ador. N
—— 3.75-4.7' SP: Gray to dark gray fine-grained SAND,
- 30% sill, wet, few pieces of wood and roots, slight I
ss 67 | 1111 | 5.3 _._"...:"5 sweet odor, -5
] 4.7-5.0' ML: Gray to dark gray SILT, 35% clay. black
| | mottles, soft, wel, sfight sweet odor. |
= 6.0-8.25' ML: Gray to dark gray SILT. 30% clay, 5
— = trace black reot at 7.5, soft, wet.
ss B3 | 112 |18 _'_-—:
| o=
! p !
> HEH T i} "
ss 50 | 2313 (0.0 || S
|| e 8.25-9.0' SP: Gray lo dark gray fine-grained SAND,
- . wet, soft, slight sweet odor.
i : 9.0-10.5' SP: Gray to dark gray fine-grained SAND,
[ : 5-10% silt, wet, trace fight brownish gray bands
55 72 | 2313 [ 0.0 : (layering), few wood fragments at 9.0-9.5, very slight
sweet odor.
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ss 128.5-30

S5

75 | 8/9/10

|67 | &7

83 | 5616

72 | 3415

89 | 3/4i4

781

10.9

603

39.0

12.4
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—

24.0-25.0° SP: Brown with pockets of gray fine-
grained SAND, 20% medium-grained sand, 10% silt,
<5% coarse-grained sand, wel, no odor. no visual
product.

25.0-25.2' Large-grained subangular COBBLE.

b

25.2-25.5' SP: Brown with pockets of gray fine-
grained SAND, 20% silt, silt coaling outside of spiit
spoon soil, wet, no odor, no visual product. /

25.5.27.0' ML: Brown to light yellowish brown SILT,
5-10% fine-grained sand, light gray and reddish
brown layering of silt at 26.5' and 27.0'
approximately 1 to 2 mm thick, wet, no odor, 10
visual product.

27.0-28.5' ML: Brown and gray with red motliing E
SILT and gray fine-grained SAND, <5% fine-grained
rounded gravel, wet, very soft, siltin gray layers
with red motlles at 28.2-28.5", no odor, no visual

product.

28.5-30.0' ML: Gray to light gray with brown red
motiles throughout section SILT, wet, no odor, no
visual product.

30.0-30.75' SP: Gray with red brown mottles very
fine-grained SAND, 20% sill, wet, no odor, no visual
product.

30.75-31.5' ML: Gray with red brown molties SILT,
wet, high plasticity, no cdor, no visual producl.

-30

Boring
drilled only
fo 30 feet
bgs split
spoon taken
from 30 to
31.5 feet
bgs.

Remarks and Datum Used:

Sample Type

Groundwater

N=S8PT Date

The RETEC Group, Inc.
1041 SW Klickitat Way, Suite 207
Seattle, WA 08134-1162
Phone: (206) 624-9349
Fax: (206) 624-2839

Time {Depth (ft.)

DP = Direct Push

S8 = Split Spoon

C = Core
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Boring/Well Log

Well #:. MW-15
Sheet 1 of 2

Project: SCE-TPH GW

Monument: Stick up

A_Stick Up: 6" steel protective casing

Project #. STRE1-18713-432

Northing: 723307.0  Easting: 1415388.6

Ground Elevalicn: 8.43

Location: OSM

Drill Rig Type: CME 75 rubber track rig

MP Elevation: 12.02

Client: Stoel Rives

Melhod: Hollow Stem Auger

Total Depth: 19.5'

Filter Pack: 3.8-17" #10/20

Start Date & Time: 09/01/2005 1435 Casing ID: 2" ]
Finish Date & Time: 09/01/2006 1645 Boring ID: 6.25™ Seal: 0.8-3.8' Bentonite chips
Contractor: Cascade Bit Type. 6.25" HSA Grout: -
Operator: Scott Logged 8y: R. Knecht Screen: 0.010-inch Slot Sch. 40 PVC 4-14'
< — c | 2
S . L !
Sample =% o £ € Soil and Rock Description Sl 5
oul S B Sl vy El22a9l & £ g £
&: > % o« E 5 E § = £~ g oy Classification Scheme: USCS o ! £
Flloy | R|®@al = <] a wl } Q
Q L
[EEL N 0 l 0 e
285 e 0.0-1.8' SP: Brown lo reddish brown coarse-grained
LR Tele SAND. 30% fine-grained subangular to subrounded
ss 22 | 321 10.0 :‘ Lt gravel, moist, no odor.
<l B . " ' .
S | |
121 f—'-—- 1.8-4.0' ML: Gray lo dark gray SILT, 20% clay, <% |+
Ss 100} ¥ 0.0 —] fine-grained sand at 2.75-3.0°, wet, soft, nc odor,
ss 78 | 21313 | 0.6 L | —
el e F / . -
i BN § sllio 4.0-4.5' SP: Gray to dark gray fine-grained SANO,
R P RN 10% silt, trace mica flakes, at 4.3' 1/2" siit lense,
- wet, no odor.
4.5-6.0" SP: Gray to dark gray fine-grained SAND,
15% silt, trace mica flakes, wet, slight sweet odor. L5
ss | 4.5-6 | 67 | 122 {01 )
Al
6.0-7.5' SP: Gray to dark gray fine-grianed SAND,
silt lenses 1/4 to 1/2" thick at 6.25, 6.6 and 7.25',
ss 61 | 3/4/4 0.0 wel, slight sweet odor.
|
|
i 7.5-9.0' SP: Gray to dark gray fine-grained SAND,
| 15% silt, trace mica flakes, wet, slight sweet odor.
ss 78 | 2212 1 0.0
9.0-10.5' SP: Gray to dark gray fine-grained SAND,
15% silt, fight gray silt lense at 9.25', wet, slight
ss 67 | 2313 | 0.0 sweet odor.
H




The RETEC Group, Inc.

1011 SW Klickitat Way, Suite 207
Seattle, WA 98124-1162

Phone: {206) 624-9349

Fax: (206) 624-2839

b b 10 H-10 i
l i o e 10.5-12.0' SP: Gray to dark gray fine-grained SAND,
! . 10% silt, trace mica flakes, few wood pieces at
s 189 2313 {00 S 10.75", few light brownish gray bands of fine-grained
I | S sand al 10.7", wet,
BIE 12.0-15.0' SP: Gray to dark gray fine-grained SAND,
Al <5% silt, wet, trace mica flakes, no odor.
ss [12-13.5] 67 | 2/3/3 | 0.0 S
ss 51 | 20212 | 0.0 ey
e JL: l 15 -15
Remarks and Datum Used: Sample Type Groundwater
N =SPT Date Time | Depth (ft.)

DP = Direct Push

S8 = Split Spoon

C = Core




N 6150 § ¢
. Well # MW-16
Boring/Well Log Shoet 1 of 2

Projecl: SCE-TPH GW

Monument: Stick up

Slick Up: 6" steel protective casing |

Project #: STRE1-18713-432

Northing: 725482.8  Easting’ 1415445.2

Ground Elevation: 11.99

Location: OSM

Drill Rig Type: CME 75 rubber track rig

MP Elevation: 14.72

Client; Stoel Rives

Method: Hollow Stem Auger

Total Depth: 15

Start Date & Time: 09/02/2005 0745

Casing ID: 2"

Filter Pack: 7.5-15" #10/20

Finish Date & Time: 09/02/2005 0850

Boring ID: 6.25"

Seal: 1-7.5' Bentonite chips

Contractor; Cascade

Bit Type: 6.25" HSA

Grout: -

Qperator: Scott

Logged By: R. Knecht

Screen; 0.010-inch Slot Sch. 40 PVC §-15'
i

Sample

Well
Completion

Depth

Range

% Rec

Blows

- per 6"
PID

(ppm)

Log

Graphic
Depth (ft)

Soil and Rock Description

Classification Scheme: USCS

Elevation

(t.)

Comments

20/25 1 0.0

sS 39
135

18/20 | 0.0

sS 44
25

sS 53 | 14/18 [ 0.0
24

sS 64 | 131817 0.0

5.25-6

ss 50 | 3/4M4 0.0

ss 24 | 233 | 0.0

!
ss 61 | 3/3/3 {47

[]

o

0.0-1.5' SP: Brown medium-grained SAND, 10%
fine-grained sand, 20% large-grained subrounded to
angular, black, crystalline gravel, <5% cobbles
subrounded to angular, dry, trace rootlets, no cdor.

1.6-3.0' SW: Brown fine to medium-grained SAND.
15.20% fine-grained angular to rounded gravel, <5%
subrounded cobbles to coarse-grained gravel,
damp, no odor.

3.0-4.5' SW: Brown fine lo medium-grained SAND,
15% fine-grained subangular to rounded gravel,
<5Y% coarse-grained rounded gravel, less gravel
from 4.0-4.5", damp lo slightly wet, no odor.

4.5.5.25' SW: Brown fine to medium-grained SAND,
<5% fine-grained subrounded gravel, damp to
slightly wet, moderate sweet odor.

5.25-5.8' SW: Black tc dark gray fine to medium-
grained SAND, <5% coarse-grained sand, damp {0
wet, moderate sweel odor.

5.8-6.0' ML: Gray lo dark gray SILT, 10% fine-
grained sand, wet, moderate sweel odor.

6.0-7.5 ML: Gray to dark gray SILT, 15% clay, very
thin lenses (2mm) of fine to medium-grained sand at
7.0'. wel, race mica flakes, trace wood fragments
al 7.25, slight sweet odor.

|

7.5-9.0' SP: Gray to dark gray fine-grained SAND,
<5% sill, siit pocket at 8.5', wet, trace mica fiakes.

!

9.0-10.5' SP: Gray to dark gray fine-grained SAND,
15% siit, 1" thick silt lense at 9.25", silty sand fense
at 8.75', wet. frace mica liakes, no cdor.




ss | 78 | 2313

0.0

1
1

i
fli'

10.5-12.0' ML: Gray to dark gray SILT, 5% fine-
grained sand, lrace mica fiakes, wet, no cdor.

4

12.0-13.5' SP: Gray to dark gray fine to very fine-
grained SAND, 10% silt, silt lense at 13-13.1' 1"

+ 410

M-,
AV

Fax: (206) 62¢-2839

'ss 12-13.5| 82 | 233 | 0.0 thick, wet, 13.3-13.5' very wet with fine-grained
subrounded gravel, very slight sweet odor 10 no
odor.
13.5-15.0' SP: Gray to dark gray fine-grained SAND,
30% silt, sitl lense at 14.25-14.6', wet, trace mica
ss | 721 234 0.0 flakes, no odor.
|
-15
15.0-16.5' SP; Gray lo dark gray, fine-grained
SAND, 15% silt, silt lense al 15.25 and 16.3-16.45',
ss 61 | 37314 1 0.0 wel, no odor.
16.5-18.0' ML: Gray to dark gray SILT, 5% fine-
grained sand, fine-grained sand lense at 16.7 and
ss 72 | 3516 10.0 18.0", soft, wet, slight boggy odor and layer of
organics at 17.75', no other odors.
18.0-19.5' ML: Gray SILT, <5% clay. very fine- Benjontte
-~ grained sand and silt lense at 19.5", soft, wet, trace backfil
Iss 72 | 3414 | 0.0 _— j mica flakes. boring to
— - desired
——_j" T depth.
Remarks and Datum Used: Sample Type Ahidiodid
aa—— l N=SPT Date Time | Depth (fl.)
he RE Group, Inc. .
1011 SW Klickitat Way, Suite 207 S OP = Direct Push
Scattie, WA 98134-1162 SS = Split Spoon
Phone: (206) 624-9349
C = Core
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Boring/Well Log

Well #: MW-17

Sheet 1 0f 2

Project: SCE-TPH GW

Monument: Stick up

Stick Up: 6" steel protective casing

Project #: STRE1-18713-432

Northing: 724034.3  Easting: 1415655.3

Ground Elevation: 11.08

Orill Rig Type: CME 75 rubber track rig

MP Elevation: 14.85

Location : 0§M

Client: Stoel Rives

Method: Hollow Stem Auger Total Depth:  18°

Start Date & Time: 08/31/2005 0930 Casing ID: 2" Filter Pack: 3.5-16.5" #10/20
Finish Date & Time: 08/31/2005 1130 Boring 10; 6.258" Seal: 0,5-3.5' Bentonite chips
Contractor: Cascade Bit Type: 6.25" HSA Grout: -
Operator: Scott Logged By: R. Knecht Screen: 0.010-inch Slot Sch. 40 PVC 3.5-13.5"
Sample 5 2 5 £
=B 5 2| T Soil and Rock Description S -~ 5
g=|£8| 8|20l E|2 23] & | £ s&| E
Sul 85 |28 5 & s = E & 2 Classificalion Scheme: USCS K (E;
Sl W Mabiad Mg OO TN S B - w )
-1 0 0
. 0.0-1.5" SP: Tan, black and white medium-grained
T, SAND, little rocks, trace weod.
sS 10 | 3314 | 0.0 R
. 1.5-3.0" SP: Mecium-grained SAND, no odor.
sS 100 9/6/10 | 0.0
e 3.0-4.5' SP: Medium-grained SAND, little rocks, one
. . small cobbie, slightly wet at botiom.
ss 70 |9/50/5" Lo
N 4.5-6.0" SP: Coarse-grained SAND, more black
i i vl grains, 40% rocks, chuck of wood debris at bottom, || 5
ss 14.5-6.0 64 40/14/4} 0.1 LT farge sheet of plastic 2t boltom, very wel, slight
| ! i . . odor.
S:,_’:.'l: 4 .
T 6.0-7.5' SM: Dark gray SILTY SAND, slightly more
T - T . N
T sand grains at the bottom of section, very wet, slight
ss 83 | 3313 1 0.0 T T biclogical odor at top, no odor.
T
| - o
T T
ubihs
e
SRR 7.5-9.0' SM: Dark gray o gray SILT and fine-grained
RN SAND, fine-grained sand lense at 8.1', lillie silt at
ss 100} 3133 1 0.0 o 8.5, wet, no odor.
9.0-9.5' ML: Gray to dark gray SILT, 35% fine-
grained sand, wet, soft, no odor.
ss 100) 322 1 0.0 9.5-10.5" SP: Gray to dark gray fine-grained SAND,
25% siit, 15% fine-grained subangular gravel at 1 10
10.3", wet, no ader.




10.5-12.0' SP: Gray o dark gray fine-grained SAND,
20% silt, 5% fine-grained gravei at 11.25/, silt

M-\

RKIRN

ss 100§ 321 1 0.0 lenses at 10.7-10.8", 11.4-11.5" and 11.75-12.0',
trace mica flakes, wet, no cdor.
12.0-13.5' ML: Gray to dark gray SILT, 35% fine-
grained SAND, increase in silt conlent going cown
$S 83 | 172/3 1 0.0 seclion, pocketsilenses of fine-grained sand at 12.2,
12.8, 13.2 and 13.4, frace nodules of dense sill
12.5- coarse-grained sand size, wet, no cdor.
13.5
13.5-15.0' SP: Gray to dark gray fine-grained SAND,
25-30% sill, wood piece found at 13.8 and 14.75'
ss 100} 2/3/4 | 0.1 silting vertical in hole approximalely 3" long, wet, no
odor.
-15
15.0-16.5' SP: Gray to dark gray fine-grained SAND,
16% silt, siit at 15-15.5", wood pieces at 15.8' fine-
ss 100 3/4/4 1 0.0 grained gravel size, wet, nc odor, frace mica flakes.
16.5-17.7' SP: Dark gray fine-grained SAND, 15- i
20% silt, wet, no odor, trace mica fiakes. back(il
t (=
ss 100} 455 | 0.0 boring to
- desired
17.5-18 17.7-18.0' ML: Dark gray SILT, 5% fine-grained depth.
sand, medium stiff, wet, no odor.
Remarks and Datum Used: Sample Type Groundwater
c N = SPT Date Time |Depth {ft.)
The RETEC Group, Inc. -
1011 SW Kiickital Way, Suite 207 DP = Direct Push
Seattle, WA 38134-1162 SS = Split Spoon
Phone: {206) 624.9349 C = Core

Fax: {206) 624-2839
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Well #:. MW-18
- .
Boring/Well Log Sheet 1 of 2
ﬁ’roject: SCE-Metals Monument: Stick u_;;w Stick Up: 6" steel protective casing !
Project #: STRE1-18713-410 B Northing: 724531.7  Easling: 1415870.5 Ground Elevation: 11.3%
L Location: OSM Drill Rig Type: CME 75 rubber track rig MP Elevation: 14.74
Client: Stoel Rives Method: Hollow Stem Auger Total Depth:  14' 5
Start Date & Time: 08/30/2005 1125 Casing 1D: 2" Filter Pack: 3.5-14" #10/20 ;
Finish Date & Time: 08/30/2005 1345 Boring ID: 6.25" Seal: 0.5-3.5' Bentonite chips
Contractor: Cascade Bit Type: 6.25" HSA Grout: -
Operator: Scott Logged 8y: R. Knecht Screen: 0.010-inch Slot Sch. 40 PVC 4-14'
c T~ ! - %)
Sample ] i . s =
P =B ol 2 £ Soil and Rock Description D o~ g
vnlS S| 880, EISE S B! £ g £ E
Sy 85 2| 552 Els g- 5 e | Classification Scheme: USCS @ £
= O Riwa e Q a | L Q
S ' O { — Qo
- 0 B — S— 0
. 0.0-0.5' SP: Dark brown coarse-grained SAND, 35%
L. fine grained gravel, 15% fine-grained rounded
: L. grave!, dry.
porlet .
1 {109 | 9.0 |{]] e
s 6 0 1 et 0.5-1.6' SP: Light brown to brown medium-grained
RN SAND, 5% coarse-grained rounded gravel, 20%
. <0 coarse-grained sand and fine-grained gravel, dry.
i ——
i L. 1.5-3.0' SW: Slight gray brown fine to medium-
. ! grained SAND, 15-20% fine-grained subrounded to
1! . i rounded gravel, dry.
ss 55 [ernorto] 0.0 (NI LI oo 0T
F e
1’ . . J-
. . 3.0-4.5' SW: Brown fine lo medium-grained SAND,
. 15% fine-grained gravei, moist, farge cobble in
bottom of spoon.
ss 20 {11/16/9{ 0.0
4,5-6.25' SP: Brown fine-grianed SAND, 20%
medium-grainec sand, 20% nodules of silty fine-
grained sand, 5% fine-grained subrounded to
ss 20 | 7755 | 0.0 rounded gravel, damp. T
| |
" i
i 6.25-7.0° SP: Gray to light gray with red motties fine-
ss 83 | a2 ! 0.0 arained SAND. 30% siil, wet, no odor.




s

S5

58

S5

SsS

12-13.5

90

100

100

90

100

1711

11212

1/314

2i2j2

1213

1.4

0.0

0.0

0.0

0.4

7.0-7.5" ML: Gray with red motties SILT, 10% fine-
grained sand, wet, trace rootlets.

7.5-8.0' SM: Gray wilh red mottes fine-grained
SAND and SILT, at 7.7" cobble 1" thick, wet, no
odor.

8.0-8.25 SP: Gray with red mottles fine-grianed
SAND, wet, no odor.

8.25-0.0' ML; Gray with red moltled SILT, 20% fine-
grained sand, wet, no odor.

Y 9.0-9.25' SP: Grayish brown fine-grianed SAND, ‘\-
10% subangular fine-grained gravel, wet, no odor.
9.25-9.5' ML: Gray SILT, 30% fine-grained sand,
trace rootlets. /

9.5-10.5' SP: Gray with red rusling color moltied
fine-grained SAND, 10% silt, wel, soft, no odor,
trace mica flakes.

10.5-11.75' SP: Gray with red mottles ne-grained
SAND, 20% silt, ienses of more siit content in sand,
wel.

r‘l 1.75-12.0' SP: Dark gray with red motties fine-
grained SAND, wel, trace mica flakes.

12.0-13.5' SP: Gray to dark gray fine-grained SAND,
wel, no odor, trace mica fiakes.

13.5-15.0' SP: Gray to dark gray fine-grained SAND,
15% silt, wet, no odor,

- 10

Mud-¥
TR

Boring
drilled onlty
to 14 feet
bgs split
spoon taken
from 13.5t0
15 feet bgs.

-15 st s v et s ot

Remarks and Datum Used:

Sample Type

Groundwater

N = SPT Date

The RETEC Group, Inc.
1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162
Phone: (206) 624-9349

Fax: (206) 624-2839

Time |Oepth (it

DP = Direct Push

S8 = Split 8poon

C=Core
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Boring/Well Log

Well #: MW-19
Sheet 1 of 2

Project: SCE-Metals

Monument: Stick up

Stick Up: 6" steel protective casing

~Project #: STRE1-18713-410

Northing: 724817.1  Easling:1416857.4

Ground Elevation: 11.39

Location. OSM

Drill Rig Type: CME 75 rubber track rig

MP Elevation: 14.80

Client: Stoel Rives

Method: Hollow Stem Auger

Total Dgpth:  15°

Start Date & Time: 08/30/2005 0745 Casing 1D: 2" Filler Pack: 3.5-15' #10/20
__f_-'_i_pi§rl_c_>a_!n§_§_j_'ime: 08/30/2005 0920 Boring ID: 6.25" Seal: 0.5-3.5' Bentonite chips
Contractor: Cascade Bit Type: 6.25" HSA Grout: -
Operator: Scott Logged By: R. Knecht Screen: 0.010-inch Slot Sch. 40 PVC 4-14°
[l —~ - 0N
Sample c . o b=t
e =% o £ g Soil and Rock Description 2~ 5
2|55 | 8| 20|, E|SES| 5| 8 s£| E
Sl & & © ; 5 E é 2 g~ g 2 Classification Scheme; USCS o &
- 2o Xl ~ ° a w [}
O Q
0 0
0.0-0.5' SP: Brown medium-grained SAND, 20%
rounded fine to coarse-grained gravel, trace wood
pieces.
| 566 | Q.
s 3 f 7 0.0 0.5-1.5' ML: Red brown with gray motties SILT, 10%
- - clay, few rooliets, meist, hard, friable.
] 1.5-3.0' ML: Reddish brown with reddish staining
i Sl around gray mottles SILT, some fine-grained sand
i L lense, 5% clay, few blackspots, soil in laminated
ss |40 | s187 0.0 — layers.
| -
] 3.0-4.5' ML: Reddish brown SILT, 20% fine-grained
I sand, 5% clay, <5% gray layers 1mm thick
Rt laminations, 10% fine to coarse-grained subangular
ss 33 | w64 {00 ([] ol to subrounded gravet, maist,
EE 4.5-6.0' SM: Reddish brown 1o brown SILT and fine-
grained SAND, 5% clay, moist, no odor.
-5
ss 20 | 233 1 0.0
6.0-7.5' SC: Gray with red mottles SANDY CLAY,
fine-grianed sand, wet, soft.
58 83 | 1211 1 0.0




M1

2PN
7.5-0.0' ML: Gray with red motiies SILT, 20% clay,
fine-grained sand lense 1" thick at 8.5' and 8.75", ]
wet, lew mica flakes., !
ss 0.0 i
9.0-10.5' SP: Gray brown fine-grained SAND, 30%
silt, few red mottles, silt lense at 10.25" 1/2" thick,
wel.
ss 100 3/4/5 | 0.0
4 <10
10.5-12.0" SP: Gray fine-grained SAND, 30% silt,
few burnt red molties at 10.25-10.35", wet.
sS 100} 2/3/3 1 0.0
12.0-13.5' SP; Gray fine-grained SAND, 30% silt,
[ lenses of clayey silt at 12.5-12.9', wet.
ss [12-13.5/100 2/2/2 { 0.0
13.5-15.0" VL: Gray SILT, 10% fine-grained sand
and mica, wet, soft, no odor.
ss 1001 2/2/2
-15
_~_._‘
Remarks and Datum Used: Sample Type Groundwaser
p——. , N=8PT Date Time {Depth (ft.}
The roup, Inc, -
1011 SW Klickitat Way, Suite 207 DP = Direct Push
Seattle, WA 98134-1162 S8 = Split Spoon
Phone: (206) 624-9349 c=0C
Eax: (206) 624-2839 =Lore .
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Well #: MW-20

Boring/Well Log Sheet 1 of 2 |

Stick Up: 8" steel protective casing

“F;éjyect: SCE-Metals Monument: Stick up
Project #: STRE1-18713-410 Northing: 724396.8  Easling: 1417344.0 Ground Elevation: 33.77
Location: OSM Drill Rig Type: CME 75 rubber track rig MP Elevation: 37.10 i
Client: Stoel Rives Melhod: Hollow Stem Auger Total Depth:  14°
Start Date & Time: 09/06/2005 1324 Casing 1D: 2" Filter Pack: 4-14" #10/20
Finish lggte & Time: 09/06/2005 1440 Boring ID: 6.25" Seal: 1-4' Bentonite chips
Contractor: Cascade ) Bit Type: 6.25" HSA Grout: -
Operator: Scott Logged By: R. Knecht Screen: 9.010-inch Slot Sch. 40 PVC 5-14'
f ot w —_— - w
Sample [5) ; . e
" €, 2| E Soil and Rock Description 2~ S
eul5% | 8|0, El2 S B | € o ¢ E
S 8c|lxl852e = £~ 5 $ Classification Scheme: USCS 2@ £
@ oo o O
- [l Lloal- = o] a w Q
© i 8]
-0 0 e s e
0.0-0.5' GP: Light gray to black fine-grained
subrounded to subangular GRAVEL, 30% coarse-
grained sand, 10% fine-grained sand and silt, dry,
sS 1100 50/5" no odor, asphall like material at 0.5', _/
i | 0.5-1.5" No recavery.
; g, ~ ™~
] O 1.5-2.0' GP: Dark gray coarse-grained SAND and
o= 0 fine-grained subangular to subrounded GRAVEL,
% ¢ % 20% fine-grained sand, dry, no odor.
ss 100 50167 | 2.1 : 2.0-3.0' No recovery.
3.0-3.1" SP: Dark gray coarse-grained SAND. 30%
— fine-grianed sand, dry, no odor.
L 3.1-3.5' SP: Light yellowish brown medium-grained
e SAND, 10% coarse-grained sand and fine-grained
ss 100/ 506" | 0.9 \Sand. maoist, no oder, Y,
3.5-4.5" No recovery.
[ I
- { O'/) » aoory . B R
1) 4.5-5.0' GP: Dark gray to black fine-grained
EER 1S QQS subrounded to subangular GRAVEL, 20% medium-
O, grained sand, moist, no odor.
504" R o - - 5 -5
S8 100| =0ia" £1.1 S & 5.0-6.0' No recovery.
6.0-7.5' GP: Dark gray subanguiar fine-grained
GRAVEL, 10% coarse-grained subanguiar gravel,
5% fine to medium-grained sand, <5% sill, moist to
ss | 55 | 1835 | 5.6 wel.
| 140
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}
i

7.5-7.75' SP; Dark grayish brown fine-grained N L

subangular GRAVEL and medium o coarse-grained d Cl }\
{ SAND, 10% fine-grained sand, <5% coarse-grained !
subanguiar gravel, wet except in shoe damp in i
shoe, no odor.

7.75-9.0' No recovery.
ss 100} S0/2" | 2.1

9.0-10.5' GP: Dark gray fine-grained subangular
GRAVEL and coarse-grained SAND, <5% fine-
grained sand and coarse-grained subanguiar
grave!,10% medium-grained sand, wel, no odor, no

ss 40 | 18/20 1 2.2
123 sheen.
H--10
50.5-1 4.0 Dark brownish gray fine-grained angular
to subangular GRAVEL, 40% coarse-grained sand,
<56% medium-grained sand and coarse-grained
. subangular gravel, wet, no odor, no sheen.
ss 100| 50/6" 1 2.4 11.0-12.0" No recovery.
/ . .
o) 12.0-12,6' GP: Dark gray to gray coarse-grained i
o= O SAND and fine-grained subangular to angular
1% GRAVEL, gravel 1/2" to 1/4" in diameter, <5% silt
ez and fine-grained sand, 10% medium-grained sand,
RSP wel, no odor.
ss [12-13.5[100| 28/ 111 : ERe;
s 12.6-13.5' No recovery.
N 13.5-14.0' Dark gray lo gray coarse-grained SAND
B STR and fine-grained subangular to angular GRAVEL,
RIaS% 1/2" 10 1/4" in gizmeter, <5% silt. 10% medium-
% ¢ _O grained sand, wel, no odor, no sheen.
Remarks and Datum Used:  PID readings: no odor but lots of moisture. Sample Type Groundwater |
The RETEC G | N =8PT Date Time | Depth {it.)
he roup, Inc. - M
1011 SW Klickitat Way, Suite 207 DP = Direct Push
Seattle, WA 98134-1162 88 = Split Spcon
Phone: (206) 624-9349 c=0C
Fax: (206) 624-2839 = Core
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Boring/Well Log

Well #: MW-21
Sheet 1 of 2

Project: SCE-TPH GW

Monument: Flush mount steel road hox

Stick Up: -

Northing: 723307.2  Easting: 1415717.5

Ground Elevation: 33

_Project # STRE1-18713-410

Wnggalion: osMm

Drill Rig Type: CME 75 rubber track rig

MP Elevation: 32.73

Client: Stoel Rives

Method: Holiow Stem Auger

Total Depth: 21"

Start Date & Time: 09/07/2005 0730

Casing ID: 2"

Filter Pack: 5-21' #10/20

Finish Dale & Time: 09/07/2005 0930

Boring iD: 6.25"

Seal: 1-5' Bentonite chips

Contractor: Cascade

Bit Type: 6.25" HSA

Grout; -

Operator: Scott

Logged By: R. Knecht

Screen:0.010-inch Slot Sch. 40 PVC 6-21°

Sample

Typ
Depth
Range

% Rec

Blows
- per 6"

PID
(ppm)

Wel
Completion
Log
Graphic

Depth (ft)

Soil and Rock Description

Classification Scheme: USCS

Elevation
(ft.)

Comments

SS

S§S

ss

SS

Ss

ss

Ss

33

83

17

67

88

88

90 |

18/20
/23

25/35
138

130

1314
118

61718

61718

18/25 |

5.7

17.2

2.9

8.3

543

81.4

279

o

i
)

'-H.‘I'- ]

<

0.0-0.5° SW: Brown fo dark brown medium to
coarse-grained SAND, 40% fine-grained subanguiar
grave!, large wood fragments on top, damp.

0.5-1.5"' 8P: Brown to dark brown medium-grained
SAND, 15% fine-grained sand, <5% silt, <5% sticky
clay at 1.4-1.5', no odor.

1.8-3.0" SP: Very dark brown o black, fine-grained
SAND, 15% medium-grained sand, <6% coarse-
grained sand, <5% fine-grained subangular gravel al
2.3-2.5, damp, staining gloves, burnt fuei fike odor
at 2.25-2.5",

3.0-4.5" SP: Very dark brown to black medium-
grained SAND, 15% fine-grained sand, 5% coarse-
grained sand, bentonite found in half of split spoon
from 3.5-4.5', damp to dry, burnt fuel like odor,
staining gloves black.

4.5-5,25' SP: Very dark brown {o black medium-
grained SAND, 15% fine-grained sand, 5% coarse-
grained sand, small pockels of fine-grained sand at
5.0', bentonite on side of split spoon, moist, burnt

i fuel like odor, stains gloves black.

5.25-6.0' SP: Gray to dark gray fine-grained SAND,
10% medium-grained sand, hard, moist to wet at
bottom, sharp contact, chemical odor, gloves not
stained, bentorite on side of split spoon.

6.0-7.5' SP: Gray medium-grained SAND, 30-40%
fine-grained sand, moist to wet, 5% white ashy
material at 6.75-7.5', moderate chemical odor, no
staining or free product.

7.5-8.5' SP: Gray to dark gray fine-grained SAND,
10% white flakes throughout, 5-10% medium-
grained sand, moist, slight bitter chemical odor, no
slaining on gloves.

8.5-8.9' ML: Gray SILT, 10-15% fine-grained sand,
wet, very slight chemical odor, no staining on
gloves.

8.9-9.0' SP: Gray to dark gray fine-grained SAND, 5-
10% medium-grained sand, 10% white flakes
{quarlz, calcite} throughout, wet, moderate lo strong

ATPH fike odor.

[ &

H- 10




SS

ss

sS

SS

$S

sS

$S

18-19.5

83 | 6/5/4

80 | 8/6/6

88 | 876

94 | si6l7

100 | 6/7/7

88 | 7/8/10

94 PI10 110

273

442

577

450

409

384

550

1

9.0-10.5' SP: Gray fine-grained SAND, 10%
medium-grained sand, <% quartz and calcite, wet
to moist, strong to moderate TPH like odor, gloves
staining translence brown.

10.5-12.0° SP: Gray fine-grained SAND, 10%
medium-grained sand, large wood chunk at 11.25'
3" long, litlle organics (rootlets, wood) from 10.75 to
12°, wet to moist, strong TPH iike odor, slight

staining on gloves. il

12.0-13.5' SP: Gray fine-grained SAND, 5%
medium-grained sand, wet, 1/2" wood layer at
12.25', strong TPH like odor, very heavy sheen,
staining gloves transiuenct brown yeliow, no blebs
of free product.

13.5-15.0' SP: Gray fine-grained SAND, 5%
medium-grained sand, wood fragmenl at 13.75',
wet, strong TPH fike odor, sheen on water, staining
gloves, trace mica and guarlz.

15.0-18.0’ SP: Gray fine-grained SANG, 5-10%
medium-grained sand, wet, strong TPH like odor,
staining gloves transluenct brown, blebs of product
in pore spaces, slight sheen on water, wood
fragment at 16.8".

18,0-19.5' SP: Gray fine-grained SAND, 5-10%
medium-grained sand, at 18.4" silt content at 20%
for 2, wet, sheen on water, blebs of preduct, 18.4-
18.5' organics present, moderate TPH like odor,
preduct in pore spaces.

10.5-21.0' SP: Gray fine-grained SAND, 5-10%
medium-grained sand, <5% quartz and calcite
crystals, wel, slight sheen, mederate TPH like odor
{0 20.25', slight TPH like odor to 21", biebs of
product at 18.5-20".

- -20

M-

S &

Remarks and Datum Used:

Sheen seen on decontamination bucket water.

Sample Type

Groundwater

The RETEC Group, Inc.
1011 SW Klickitat Way, Suite 207
Seattle, WA 981341162
Phone: {206) 624-9349
Fax: (206} 624-2839

N =SPT Date

Time

Depth (ft.)

DP = Direct Push

S8 = Split Spoon

C = Core
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Boring/Well Log

Well #: MW-23
Sheet 1 of 2

Project: SCE-TPH GW

Monument: Stick up

Stick Up: 6" steel protective casing

Project #: STRE1-18713-432

Northing: 723736.8  Easting: 1415533.6

Ground Elevation: 11.02

Location: OSM

Drill Rig Type: CME 75 rubber track rig

MP Elevalion: 14.48

Client: Stoel Rives

Method: Hollow Stem Auger

Total Depth: 15"

Start Date & Time: 08/31/2005 1455

Casing [D: 2"

Filter Pack: 3.5-13.5' #10i20

Finish Date & Time: 08/31/2005 1630

Boring ID: 6.25"

Seal: 0.5-3.5' Bentonite chips o

Contractor: Cascade

Bit Typs: 6.25" HSA

Grout: -

Operalor: Scott

Screen: 0.010-inch Slot Sch. 40 PVC 3.5-13.5'

Logged By: R. Knecht

Sample

Depth
Range
% Rec
Blows
- per 6"
PID
(ppm)
Welli
Completion
Log

Graphic

Depth (ft.)

Soil and Rock Description

Classification Scheme: USCS

(ft.)

Elevation

Comments

(=]

Rt |

PR

55 2213

0.0 (N .

[l

sS 100 {8/10/10] 0.0

ss 33 515“8/6 0.0

lss 61 | 652 | 0.0

5.1-5.5

100 | 37415

sS 10.0

ss 100} 2/2i3 | 0.0

S5 100 4/8/5 [ 0,0

ss [10.5-12/100] 566 | 0.4

0.0-1.5' SP: Tan to light brown medium-grained
SAND, 15% coarse-grained sand, 5% fine-grained
rounded gravel, demp, few roollets and wood
fragments.

1.5-2.7' SP: Tan to light brown medium-grained
SAND, 15% coarse-grained sand, 5% fine and
coarse-grained rounded gravel, damp, few rootlets
and wood fragments.

{

2.7-3.0' SW: Brown, fine to medium-grained SAND,
5% fine-grained gravel, damp, no odor.

3.0-4.5" SW: Brown fine to medium-grained SAND,
10% fine-grained subrounded 10 rounded gravel.

4.5-5.0' SW: Brown fine to medium-grained SAND,
5% coarse-grained sand and fine-grained gravel,
wst, no odor.

\5.0-5‘1' WOOD.,

5.1-5.5' GP: Dark brown fine 1o medium-grained
angular to subangular GRAVEL, 20% fine-grained
sand and siit, wel, free water,

5.5-6.0' ML-CL: Dark gray CLAY and SILT, 5% fine-
E;rained subangular gravel, wel.

6.0-7.0' ML: Dark gray SILT, 15-25% fine-grained
sand, wet, trace mica flakes, no ador.

7.0-7.5' SP: Dark gray fine-grained SAND, 5% silt,
wet, trace mica flakes, no odor.

7.5-9.0' SP: Dark gray fine-grained SAND, 5% silt,
lense of silt at 8.8-8.9", wet, lrace mica flakes, no
{ odor.

9.0-10.5' SP: Dark gray fine-grianed SAND, 5-10%
silt, some silt in concentrated pockels, wet, trace
mica fiakes, no odor.

A

H- .10

10.5-12.0' SP: Dark gray fine-grianed SAND, 20-
25% silt, less silt content down section, 5-10% siit at
11.5-12', wet, no odor.

sS 69 | 4/4/5 | 0.0

12.0-13.5' SP: Dark gray fine-grained SAND, <5%
silt, wet, trace mica flakes, no odor.




sS 78 | 4145 | 0.2

13.5-15.0' SP: Dark gray fing-grianed SAND, 10-

15% sill, higher silt content at 13.5-13.75', wel, trace

micz flakes, no odor.

Boring

drilled only

[ 10 13.5 feet
bgs split

| spoon taken

i from13.5to

| 15 feel bgs.

-15

15

Remarks and Datum Used:

Sample Type

Groundwater

N =8PT

The RETEC Group, Inc.

1011 SW Klickitat Way, Suite 207
Seattle, WA 98134-1162

Phone: {206) 624-9349

Fax: (206) 624.2839

Date

Time {Depth {ft.)

DP = Direcl Push

SS = Spiit Spoon

C =Core
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GEOTECHNICAL INVESTIGATION

OREGON STEEL MILLS

NEW PIPE MILL

PORTLAND, OREGON
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PORTLAND, OREGON

JANUARY 2005

ATTACHMENT



P e v

5.1

Tteeds W ST WW R

oAt LdlY ENNVITILIY L 'an U Juddiouu4c

dense. Existing groundwater monitoring wells on the Oregon Steel Mills property
indicate that the groundwater surface is present within this deposit at a depth of

approximately 15 feet bgs.

CLAYEY SILT— In general, a soft to medium stiff, moist to wef, olive gray to gray
clayey silt to silty clay with varied amounts of fine-grained sand was encountered
below the dredged sand to depths ranging from 55 to 85 feet below ground surface.
The clayey silt and silty clay have Liquid Limit values of 38 and 57 and Plasti¢c Limit
values of 34 and 32, respectively. Existing moisture contents generally ranged from
45 to 70 percent. Consolidation tests and in-situ testing indicate the deposit is
slightly overconsolidated and moderately compressible under anticipated ficor loads
and foundation loads. Deep foundation systems to mitigate excessive settiement
are discussed in following sections of this report.

SILTY SAND — The clayey silt to silty clay is underiain by dense silty sand to depths
ranging from 174 to 190 feet bgs. SPT -blowcounts greater than 30 and cone tip
resistances above 50 tsf characterize this material. An additional Jayer of fine sandy
silt was delineated in the cone penefration data (CPT-2) between 120 and 140 feet

bgs.

GRAVEL - Very dense gravel was encountered below the silty sand at depths
ranging from 174 feet bgs in the central and east portions of the site to 190 feet bgs

in the west boundary.

GROUNDWATER — Groundwater has been observed in existing monitoring welis on
the Oregon Steel Mills property at approximately 15 feet below the existing ground
surface. The groundwater surface may fluctuate depending on time of year and
during prolonged periods of wet weather but is generally expected to be near the
surface elevation of the adjacent Willamette River.

Subsurface conditions encountered during the field investigation appear to be
consistent with geologic conditions mapped within the region. Exploration logs
documenting the subsurface canditions encountered are presentad in Appendix A at
the end of this report. Generalized subsurface conditions are illustrated in Figures 3

and 4.

5 SEISMIC HAZARDS

Landslide Hazard

Due to the relatively flat topography and absence of steep slopes across the site, the
landslide hazard is considered negligible.

P1297-05-01 -5-
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Crustal Faults

Based on the literature review, there are no identified faults mapped within the
boundaries of the site or within adjacent properties. Evidence was not encountered
during the field investigation to suggest the presence of faults within the property.
The potential for fault displacement and associated ground subsidence at the site is

considered remote.

Ground Shaking Characteristics

Several methods of analysis were used to evaluate the characteristics of ground
shaking that could occur at the site from various earthquake saources. Both
probabilistic and deterministic methods of evaluation were used in this study.

Probabilistic Evaluation

Several studies have been published which present probability-based levels of
ground motion for  Western Oregon. Studies reviewed for this report inciude
Geomatrix (1995) United States Geological Survey (2002), and Wong et al (2000).
These probabilistic studies incorporate the seismic characteristics of faults and
seismic zones, including fault location and geometry, siip rate, and magnitude, to
develop estimates of ground or bedrock shaking for different return periods (or
probability of exceedance at different time periods). Within Western Oregon large
uncertainties exist in probabilistic analyses due to the lack of significant historical
seismicity and the uncertainty associated with seismic source characterization.

The study by Geomatrix (1995) estimated peak bedrock horizontal accelerations in
the site vicinity of 0.18g, 0.27g, and 0.37g for return periods of approximately 500
years, 1,000 years, and 2,500 years, respectively. These return periods correlate to
probabilities of exceedance of 10%, 5%, and 2% in 50 years, respectively.

The United States Geological Survey “National Seismic Hazard Mapping Project’
(2002) estimated peak bedrock horizontal accslerations of 0.19g and 0.41g for return
periods of approximately 500 and 2,500 years, respectively.

Deterministic Evaluation

Another method of evaluating potential ground motions is known as deterministic
analysis. This process consists of identifying specific faults, their magnitude, and
their distance to the site. Attenuation relationships are then used to evaluate the
ground motion parameter(s) of interest (typically peak bedrock acceleration) at the
site. The attenuation relationships used have been developed for site to source
distances greater than or equal to the vertical distance from the ground surface to
the top of the seismogenic part of the earth’s crust (Campbell, 1897). This distance

P1297-05-01
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was assumed to be greater than five kilometers for Western Oregon. For soil sites
the peak acceleration can be determined from attenuation relationships developed
for sail sites or from dynamic site response analyses. The majority of attenuation
relationships are based on observed data (i.e. empirical) from previous earthquakes.

The potential bedrock acceleration at the site was determined for the faults
described in Section 5.1.1. Aftenuation relationships deveioped by Campbell (1997),
Boore et al (1997), and Abrahamson and Silva (1997) were used to estimate the
bedrock acceleration from crustal faults. Bedrock accelerations from intraslab and
subduction zane earthquakes were evaluated with the attenuation relationship
developed by Youngs et al (1997). Table 2 presents the resuits of the attenuation
analysis. It is important to note that no recurrence interval or return period is

associated with these accelerations.

Design Ground Shaking Parameters .

)t is understood that the building will be designed in accordance with the 2003
International Building Code (IBC). A soil characteristic called "Soil Profile Type" is
used to account for the effect of the underlying soil conditions on bedrock motion for
the IBC. Based on the subsurface conditions encountered during the field
investigation in conjunction with the geological iiterature reviewed for the site, it is
recommended that the IBC seismic factors and coefficients given in Table 3 at the
end of this report be used for seismic design.

5.4 Soll Liquefaction Potential

Liguefaction can cause aerial and differential seftiement, lateral spreading, and
sudden loss of soil shear strength. Soils prone to liquefaction are typically loose,
saturated sands and soft silt. Liquefaction susceptible soils fypically consist of
geologically young alluvial deposits and man-made fills. When ground shaking, due
to earthquake loading commences, the loose, saturated soils tend to contract, which
results in the generation of excess pare-water pressures. The degree of excess
pore-water pressure generation is largely a function of the magnitude and duration of
the ground shaking, as well as the density of the soil.

Liquefaction analyses consist of computing the cyclic shear stresses induced in the
soil by seismic shaking and calculating the cyclic shear strength (resistance) of the
soil which is available to resist the seismic loading. Comparison of the soil shear

“strength to the induced seismic shear stress determines the susceptibility of the

underlying soil to liquefaction or shear strength loss. The soils at the subject site
were evaluated for liquefaction potential in accordance with the procedures

presented in NCEER, 1987,

P1287-05-01

-7- © January 7, 2005



TR S 12BN VIVICIVE RULVIEL, { &)

The undrained cyclic shear strength of the seil defines the capacity of the soil o
resist the earthquake-induced shear stresses. Empirical relationships, based on
historical field observations, are generally used to assess the soil shear strength.
Various field investigation tests can be used to determine the soil shear strength
including standard penetration tests (SPT), cone penetrometer tests (CPT), and
shear wave velocity. Geocon Northwest prefers CPT data because the cone
penetration test provides a continuous record of penetration resistance throughout
the soil deposit, which provides a better description of soil variability. This is
particularly important in sands and silts because of the natural non-uniformity of
these deposits. Standard penetration and cone penetration test results from the site
field investigation were both used to evaluate the cyclic shear resistance of the

subsurface sails.

The liquefaction susceptibility of the underlying soils was evaluated using ground
motions from a magnitude 6.0 crustal earthquake source with peak ground
acceleration (PGA) of 0.3g, a magnitude 7.0 instraslab earthquake source with PGA
of 0.19g, and a magnitude 8.5 subduction zone source with PGA of 0.12g. The
crustal source analysis is representative of ground shaking associated with the 2003
IBC specifications, while the intraslab event has accelerations consistent with the
probabilistic study provided by the United States Geologic Survey's National Seismic
Hazard Mapping Project for a 500-year retumn period.

Based on the results of our analyses, liquefaction at the site is possible within lenses
between the depths of approximately 20 to 35 feet. Limited dynamic settlement of
the liquefaction zone will occur after earthquake shaking has ceased. Estimated
dynamic settlements were evaluated using the methodologies developed by Seed
and Tokimatsu (1987) and Ishihara and Yoshimine (1992). The results of the
analysis indicate settlement of one to two inches may occur due to the design level

earthquake loading.

5.5 Lateral Spreading

Lateral spreading is a liquefaction related seismic hazard that may adversely impact
some sites. Areas subject to lateral spreading are underlain by liquefiable sediments
and are sites that slope or are flat sites adjacent to an open face. Current plans
locate the proposed pipe mill approximately 200 feet east of the bank of the
Willamette River. The presence of liquefiable lenses provides the potential for lateral
spreading at the site. The lateral spreading analysis was completed using the
procedure developed by Bartlett and Youd (2002), The results of the analysis

P1297-05-01 -8- January 7, 2005
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indicate minor lateral spreading of one to two inches may occur due to the design
level earthquake loading.

5.6 Seiche and Tsunami nundation

There is not a potential for tsunami-related damage at the site due to the distance of
the site from coastal areas. The potential for seiche-related damage is considered
low due to the limited width of the Willamette River perpendicular to the site and
elevation differential above the river.

6 LABORATORY TESTING

Laboratory testing was performed on selectad soil samples to evaluate moisture content,
plasticity, gradation, and consolidation characteristics. Visual soil classification was
performed both in the field and laboratory, in, general accordance with the Unified Soil
Classification System. Moisture content determinations (ASTM D2216) were performed on
soil samples to aid in classifying the soil. Grain size analyses were performed on selected
samples using procedures ASTM D1140 and ASTM D422. Consolidation characteristics
were obtained using ASTM D 2435. Moisture contents are indicated on the boring logs and
are located in Appendix A of this report. Other laboratory test results for this project are

summarized in Appendix B.

7 DISCUSSION

The site is underlain by compressible (silt and clay) and liquefiable (silty sand) soils that will
undergo seftlement if subjected to significant floor, foundation, or seismic loads. The
compressible clayey silt to silty clay soil averages approximately 30 feet thick and is
characterized by moderately plastic silt and clay with moisture contents at or above the
fiquid limit. Laboratory consolidation testing, and the results of the CPT and DMT
soundings, indicate that the clayey silt to silty clay soil would experience unacceptable

settlements if subjected fo proposed design loads.

A pile foundation system, consisting of driven steel pipe piles or driven grout piles that
extend into the underlying dense sands, could be used to support the building loads and
floor loads (i.e. structural siab) and resist potential damage due to liquefaction or lateral
spreading. It may be possible, depending on the final design floor loads, to support the slab
using a more economical ground improvement method such as Geopliers. Geocon
Northwest should be contacted to evaluate the feasibility of alternative siab suppor
mechanisms as final design loads are available. It should be noted that the Geopier
installation process produces spoils and is not recommended for installation below the

groundwater surface.

P1297-05-01 T3
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Table 1: Crustal Faults

[CAVAVAIVE R IVIVL, J

Approx.
- Maximum Horizontal
Mapped Fault P r%’gg"lli'tty of Fault Type Moment Distance From
or Fault Zone | /0 zg og) | (Geomatrix, 1995) | Magnitude | Site to Surface
, g (Wong, 2000) Fault Trace
(miles)
Portland Hills . .

Fault 0.8 Strike-siip (1) 6.8 5
Bolion Fault 0.2 Reverse (1) 6.3 20
Grant Butte,

Damascus- ;
Tickle Creek 0.5 Lateral slip(1) 6.‘4 17
Fault Zone
Helvetia Fault 0.2 Reverse (1) 6.3 12
Lacamas Lake Strike-slip,

Fault . Oblique-slip (1) 6.3 S
Sandy River Dip-siip, Strike-slip

Fault 0.1 ) 6.4 24
Mount Angel . .

Fault 0.9 Strike-slip (1) 6.6 36

Newberg Fauit 0.7 Strike-slip (1) 6.2 26
Gales Creek . ,
Eault 0.7 Strike-slip (1) 6.4 27

r
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Table 2: Attenuation Derived Peak Bedrock Acceleration

Bedrock Acceleration (g)
Distance .
Fault (miles) | Magnitude Campbell Boore et al Al;rr‘,a:g;?jaon
(1887) (1897) (1997)
Portland Hills
Fault 5(1) 6.8 0.38 0.42 0.42
Bolton Fault 20 (1) 6.3 0.06 0.13 0.09
Grant Butte,
Damascus-
Tickls Creak | 17 (D 6.4 0.08 0.15 0.12
Fault Zone
Helvetia Fault | 12 (1) 6.3 012 0.19 0.16
lLacamas
Lake Fault 9 (1) 6.5 0.20 0.25 0.23
Sandy River
Eautt 24 (1) 6.4 0.05 0.12 0.08
Mount Angel
=ault 36 (1) 6.6 0.03 0.08 0.06
Newberg ’
Fault 26 (1) 6.2 0.04 0.10 0.06
Gales Creek
Eault 27 (1) 6.4 0.04 0.11 0.07
Intraslab 20 (2) 7.0 0.19 (3)
Cascadia
Subduction 60 (2) 8.5 0.11 (3)
Zone

(1) Epicenter Distance
(2) Focal Distance
(3) Youngs et al (1997)

[
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Table 3: 2003 IBC Seismic Design Recommendations

Seismic Variable

Recommended Value

spectral response accel., Spy

Site Class D
MCE short period spectral 114
response accel., Sysg i
MCE 1-second period spectral 0.61
response accel., Sy '
5% damped short period 0.76
spectral response accel., Sps ’
5% damped 1-second period 0.41

Table 4: Asphalt Concrete Pavement Design

(each way) Load (1000) (inches) ches)
Auto Parking - 10 2.5 8
5 22 3.0 8
10 44 3.0 10
15 66 3.5 10
25 110 4.0 10
S0 220 4.0 12
100 440 45 12
150 660 50 13

r
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Table 5: Portland Cement Concrete Pavement Design

TS| NS | ohoe. | S
(each way) Load (%00) (inches) (inches)

25 110 6.0

50 220 7.0

100 440 8.0

150 660 8.5

200 880 8.5

250 1100 9.0

P.

10715
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US 2600

Woven Geotextile

US 2600 is a woven geotextile made of 100% hightenacity polypropylene yarns. US 26 00 resists ultraviolet and biological deterioration, rotting, naturally
encountered basics and acids. Polypropylene is stable within a pH range of 2 to 13. US 26 00 meets the following M.A.R.V. values except where noted:

LA e 3 i TEST METHOD 5 g ek S 3
Wide Width Tensile ASTM D-4595 2, 640 X 2 460 Ibs/ft (220 X 205 lbs/m) 38 5 x 35 9 kN/m
Tensile Strength @ 2% Strain ASTM D-4595 480 x 588 Ibs/ft (40 x 49 Ibs/in) 7.0 x 8.6 kN/m
Wide Width Tensile @ 5% Strain ASTM D-4595 1,212 x 1,356 lbs/ft (101 x 113 Ibs/in) 17.7 x 19.8 kN/m
Wide Width Tensile @ 10% Strain ASTM D-4595 2,340 x 2,412 Ibs/ft (195 x 201 Ibs/in) 34.1 x 35.2 kN/m
Apparent Opening Size ASTM D-4751 30 US Sieve 0.600 mm
Permittivity ASTM D-4491 0.70 Sec-1 0.70 Sec-1
Permeability ASTM D-4491 0.04 Sec-1 0.04 Sec-1
Water Flow Rate ASTM D-4491 50 g/min/sf 2,037 I/min/sm
UV Resistance @ 500 Hours ASTM D-4355 80% 80%

"”"'-'ROLL DlAMETER

15' x 300' 240 Ibs

This information is provided for reference only and is not intended as a warranty or guarantee. US Fabrics assumes no liability in connection with the use of
this information (1/2014).

US Fabrics, Inc. | 3904 Virginia Avenue | Cincinnati, OH 45227 (USA) | Phone: 800-518-2290 | Fax: (513)271-4420
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Bi-Axial Knitted Geogrid

STRATAGRID geogrids are constructed of high molecular weight and high tenacity polyester yarns utilizing a complex knitting process and polymer coating to
provide superior endineering properties. STRATAGRID is engineered to be mechanically and chemically durable, in both the harsh construction installation phase
and in aggressive soil environments (pH range from 3.9).

Ultimate Strength

ASTM D-6637 Method A

~ ENGLISH
1,875 Ibs/ft

Strength @ 2% Strain

ASTM D-6637 Method A

200 x 200 Ibs/ft

2.9 x 2.9 kN/m

Strength @ 5% Strain

ASTM D-6637 Method A

400 x 300 Ibs/ft

5.6 x 4.4 kKN/m

Creep Limited Strength ASTM D-5262/D-6992 1,136 Ibs/ft 16.6 kN/m
LTDS (SW, SP, SM, SC) LTDS or Tal 861 Ibs/ft 12.56 kN/m
LTDS (GP, GW, GM, GC, SW, SP, SM, SC) LTDS or Tal 795 Ibs/ft 11.6 kN/m
LTDS (GW, GP, GM, GC) LTDS or Tal 608 Ibs/ft 8.9 kN/m
Molecular Weight (min.) GRIGGS8 - 25,000 g/mol
Carboxyl End Group Count (max.) GRIGG7 - 30 Meg/kg
Aperture Size Measured 95x.90in 24.1 x 22.9 mm

6'x 150'

12" x 150'

110 in

200 sys

90 Ibs

RF(id) Soil - 20mm minus, D50 = 0.2mm (SW, SP, SM, SC)

RF(id) Soil - 25mm minus, D50 < 8mm (GP, GW, GM, GC, SW, SP, SM, SC) 1.30
RF(id) Soil - 50mm minus, D50 = 20mm (GW, GP, GM, GC) 1.70
RF(d) (3 = pH = 9) (PET - CEG < 30, MW > 25,000) 1.10

Silts/Clay (ML, CL)

_ SOILINTERACTION COEFFICIENT

06-0.7

Sandy Silts & Clay (SC,GC) 0.7-0.8
Poorly-Graded Sand & Gravel, Silty Sand (GP, GM, SP, SM) 08-0.9
Well-Graded Gravel, Sand Gravel Mix, Well-Graded Sand (SW, GW) 09-1.0

This information is provided for reference only and is not intended as a warranty or guarantee. US Fabrics assumes no liability in connection with the use of

this information (1/2014).

US Fabrics. Inc. | 3804 Virginia Avenue

Cincinnati, OH 45227 (USA) | Phone: 800-518-2290 | Fax: (513)271-4420
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Certain products and/or applications described

S. patents are pending, and certain foreign patents and patent

North American Green is a registered trademark,

Tensar international Corporation.

Hustrated herein are protected under one or more U,

©2013

patents, Other U,

S

applications may also exist. Trademark rights alsc apply as indicated here in,

orl

Final determination of the suitability of any information or

is the sole responsibility of the user. Printed in the U.S.A,

ts manner of use,

andi

material for the use contemplated



\7% ROLLMAX™

e~ ROLLED EROSION CONTROL
-

Specification Sheet - BioNet” C125BN™ Erosion Control Blanket

NSaf

NORTH AMERICAN GREEN"

Tensar International Corporation
2500 Northwinds Parkway
Suite 500

Alpharetta, GA 30009
800-TENSAR-1

tensarcorp.com

Tensar International Corporation warrants that at the time of delivery the product furnished
hereunder shatl conform (o the specification stzled herein. Any other warranty including
merchantability and Htness for a particular purgase. are herehy executed. I the product

daoes not meet specifications on this page and Tensar is notified prioe to installstion Tznsar
will replace the product at na cost to the customer, This product specification supersedes

all prior specifications for the product described above and is not applicable to any

products shipped prior to January 1, 2012.

2013, Tensar International Carparation EC_RMX_MPDS_B(125BN_5.13




APPENDIX C
AS-BUILT DRAWINGS




EOSM VENDOR DRWG. NO.
STORE STK. NUMBER BILL OF MATERIAL D—-86456
NUMBER NWW_E PNAg.r 58' Rgg'o DESCRIPTION COMMENTS WEIGHT

AS-BUILT DRAWINGS
RIVERBANK SOURCE CONTROL MEASURE

EVRAZ PORTLAND RIVERGATE FACILITY
PORTLAND, OREGON

PREPARED BY:

319 SW WASHINGTON ST,

|
CRETE 108 S, WASHINGTON ST.
SUITE 300 SUITE 1150
PORTLAND, 0OR 97204

CONSULTING, INC. SEATTLE, WA 98104 (unSUl[iI‘Igil‘l(,

NO. DATE REVISION BY | APPR.

CAD FILE LOCATION:
P:\Projects\C1144_StRives_Evwraz\CAD\Production Drawings\Riverbank_Design\Final_AS_BUILTS \D86456_Cover_Sheet_Index.dwg

— 14400 NE. RIVERGATE BLVD.
= EVRAZ ;o
AS-BUILT DRAWINGS VRAZ SCALE
DO NOT SCALE DRAWING E oA
R TS PORTLAND, OREGON | % /27/2016| COVER SHEET AND
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lcbne! Y ) Inte m\ L "5 /27/2016 LEGEND AND
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